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The Airline Pilot’s Province 


HE present unrest among B.O.A.C. engineers about their réle in the 
cockpit is not the only sign of dissatisfaction among aircrew about their 
place of work. Diversity of cockpit design is quite extraordinary, extending 

from fundamentals—such as whether or not there should be an engineer’s station 
—to details like the arrangement of the instruments on the pilots’ flight panels. 
Some pilots find themselves flying with three or four different types of flight 
panel, a situation which a report published last week by the International Federa- 
tion of Air Line Pilots’ Associations describes as “highly unsatisfactory, not to 
say dangerous.” 

This I.F.A.L.P.A. report, Proposals for the Standardization of the Position 
of Essential Flight Instruments, is the first set of really solid recommendations 
to come from the pilots about this vital aspect of cockpit design. It will be sub- 
mitted to the industry when it has been approved—as no doubt it will be—at the 
full meeting of the Federation at Athens next month. There have, of course, been 
several attempts in the past to achieve some degree of cockpit standardization, 
the most notable being the 1953 recommendations of the Society of Automotive 
Engineers. But with one or two exceptions these have never been implemented, 
and the present trend towards the adoption of integrated flight systems has pro- 
vided the pilots with the necessary spur to decide exactly what they want. 

Though the pilots are worried about parts of the cockpit other than the flight 
panel, they have wisely confined their initial set of recommendations to this vital 
area only. They are decided upon a panel consisting of two rows of three instru- 
ments, the top three of which—with the centre dial of the row below—form a 
“basic T.” From the composition of this T, it is proposed, there should be no 
variations. The top three instruments, from left to right, would be speed, attitude 
and height; and the centre-lower instrument—the upright of the “T”—would 
be direction. Flexibility of the left and right instruments of the lower row is 
allowed, so as not to inhibit instrument development. 

These instrument positions were decided upon after consideration of their use 
in the most crucial moments of flight—the instrument landing, where every split- 
second counts in the transition from instrument to visual flight. It is to be hoped 
that the pilots’ moderate and carefully reasoned recommendations will be heeded 
by designers and safety authorities. 


Big Little Man 


ELDOM has a photograph pleased us better, either in the beholding or the 
publishing thereof, than that of nine Edgar Percival E.P.9 agricultural 
aircraft which appears on page 214. Aesthetically it may fall a little short of 

some of our recent photogravure “spreads,” and in dramatic effect it could hardly 
match the spectacle of a score or so of Victors or Vulcans, such as might be wit- 
nessed at this time. Its appeal lies rather in the story it conveys, a real success 
story, about a man—not a rich man by present industrial standards—who planned 
a small but important aeroplane, who designed it, built it, flew it, developed it and 
sold it very largely himself. And Captain Edgar Percival is just that kind of man. 

What a tribute to E.P. and his busy little team at Stapleford this picture is; and 
with it comes excellent news—of the granting of an unrestricted C. of A. in all 
categories; of the completion of sixteen machines already; and of a project for a 
five-passenger version, with float or ski undercarriage. We learn, too, that pro- 
duction has been geared up to a stage where an E.P.9 is completed within nine 
weeks of the raw materials being drawn from store; and we are reminded that the 
type can carry the same load as some similar aircraft of almost double the power 
and of more than double the price. 

So often do we hear it said that there is no longer a place in the industry for the 
“little man” that occasionally we find ourselves believing it. If E.P. continues 
to progress at his present rate he will soon prove the contention so much nonsense. 
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FROM ALL 
QUARTERS 


CANADAIR’S PRIDE: Now named the Argus, 
and designated CP-107 by the R.C.AF., 
Canadair's CL-28 is here seen in a new view 
taken recently at the maker's works in 
Montreal. The first two Argus aircraft are 
being retained by Canadair for testing, and 
the third machine will be delivered to the 
R.C.A.F. Maritime Air Command later in the 
year. The type was described in our issue 
of January 25. 





First Missile Regiment 


‘THe first | cemag omy regiment in Britain is now being formed 
at Crookham, Hants, to handle American Corporal ground-to- 
ground missiles, some of which have already been delivered. The 
unit is to be known as 47 Guided Missile Regiment (Field), R.A., 
and it will comprise about 530 men, some of whom have been 
trained in America and will act as instructors. American Corporal 
battalions normally fire two live rounds during initial training. 


Aden Protectorate Action 


ON Monday last the village of Danaba in the West Aden Pro- 
tectorate was attacked and destroyed by R.A.F. Shackletons 
and Venoms, using bombs and rockets, in an operation lasting 
over five hours. It was carried out as a reprisal for the ambush of 
a British patrol near Dhala last week, when two Cameron High- 
landers were killed, by tribesmen from Danaba. 

There were no people or animals in the village at the time of 
the raid. Leaflets had been dropped for four days previously, 
warning that it would take place unless the ringleaders 
surrendered. 


Mr. R. T. Outen 


WE regret to record that Mr. R. T. Outen, who only last 
October had succeeded Sir Richard Fairey as chairman of 
the Fairey Aviation Co.,died suddenly last Saturday at the age of 56. 

Mr. Outen, who joined the 
Fairey Board in 1943, was 
appointed deputy chairman in 
October 1949 and thus for seven 
years worked in close collabora- 
tion with Sir Richard. He was 
also chairman of the International 
Harvester Co. of Great Britain 
and of Quaker Oats, Ltd., and 
deputy chairman of Smith and 
Nephew Associated Coys., Ltd. 
Among 17 other directorships he 
held was one with the Ashanti 
Goldfields Corporation. 

Senior partner in a firm of 
solicitors, Mr. Outen specialized 
in company and commercial 
work. In 1952 he was appointed 
a member of the Law Reform 
Committee set up by the Lord 
Chancellor. He was a member 
of the Institute of Directors’ council and chairman of its legal 
committee. He leaves a widow. 


Jet Provosts Ordered 


IN a written Parliamentary reply last Friday, Mr. George Ward, 
Secretary for Air, stated that “The evaluation trials [of jet 
aircraft for initial flying training] have shown that ab initio flying 
training on jet aircraft has definite advantages, and it has there- 
fore been decided to establish this form of training on a larger 
scale. A production order is now being placed for the [Hunting 
Percival] Jet Provost, which I am satisfied is the best aircraft 
for the purpose.” 

It is officially stated that the decision was taken after considera- 
tion of reports on an experimental course at Hullavington, pupils 
from which recently gained their wings after flying Vampires at 
Swinderby. It was found that all-through jet training produced 
pilots of a higher standard in less time. Limitations of the pupils 





Mr. Outen. 
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were discovered earlier, thus saving wasted trainin 
resources. Pupils did not have to “unlearn” piston 
niques when first converting to jets. 

The size of the Jet Provost order has not been given, but it is 
believed to be substantial. About a score of Jet Provosts are 
already in service and those now built will incorporate short 
undercarriages, ejector seats, a hydraulic instead of a pneumatic 


system for flap, undercarriage and airbrake actuation, a centrally 
mounted instrument panel and two 50-gallon tip tanks. The engine 
is the Armstrong Siddeley Viper ASV.8 giving 1,750 Ib thrust. 

The R.A.F. now becomes the first air force in the world to adopt 
all-through jet training on a large scale. 


Toss-bombing for the R.A.F. 


"THE American Minneapolis-Honeywell Regulator Company has 

been granted an export licence to supply an es quantity 
of Low Altitude Bombing System equipment to the R.A.F. under 
a £267,850 contract. The L.A.B.S. bomb-sight is small enough 
to fit into single-seat fighters and is already in use by the U.S.A-F. 
and U.S. Navy. It is used for aiming tactical atomic bombs, 
which are lobbed or tossed from a roll-off-the-top so that after its 
low-level approach, the aircraft can clear the target area without 
risk from the subsequent explosion. The technique was described 
and illustrated in Flight for October 19 last year. It is also reported 
that a L.A.B.S.-type sight is being developed in Britain. The 
Canberra and such aircraft as the N.113 and N.A.39 are the most 
likely candidates for L.A.B.S. 


U-2 Official Data 


OSSIBLY the most “mysterious” aeroplane of recent years, the 
Lockheed U-2 has now been flying for many months from 
America and Europe as a high-altitude meteorological research 
aircraft of the N.A.C.A. No details of the U-2 have previously 
been released, although the aircraft has no announced military 


The U-2: a new general-arrangement drawing. 
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LONG AND STRAIGHT: The 
Lockheed U-2 is powered by 
o Pratt and Whitney J57. Span 
ocd length appear to be 
roughly 90#t and 45ft respec- 
tvely. Limiting Mach number 
is approximately 0.75, and the 
c iling must approach 60,000ft. 


sn 


ORT AND TRIANGULAR: 
e lower picture emphasizes 

propelling nozzle of the 
ond prototype Nord Griffon, 
ich has been flying at Istres 
ce January 23. Power is 
wided by a ramjet plus a 
central Atar turbo-jet. 


nwesetVe ~~ 


plication. We have commented several times on this curious 
te of affairs (leading articles, June 1 and July 6 last) and, on 
ovember 23 last, we published an exclusive account of opera- 
ns of the U-2 from Lakenheath, Suffolk, and Frankfurt 
ein/ Main. 

It is now permissible to publish a posed photograph of a U-2 
together with a general-arrangement drawing pre by one of 
our artists. One of the fundamental requirements of the design 
was an ability to maintain flight at altitudes exceeding 50,000ft, 
and various U-2s have now undertaken many sorties up to 55,000ft 
in order to gather data A} "4 upper atmosphere for the Air 
Weather Service of the U orce. 

The U-2 has a large of ah a high aspect-ratio, and is 
powered by a Pratt and Whitney J57 turbojet. It is normally a 
single seater, the canopy resembling that of the same company’s 
F-104 fighter. Retractable double-wheel assemblies are mounted 
in tandem on the fuselage, and under-wing stabilizing legs are 
jettisoned after take-off. Air brakes are fitted on each side of the 
fuselage and a parachute is contained in a box above the propelling 
nozzle. After touch-down the U-2 is allowed to sink on to one 
of its down-turned wing tips. A considerable amount of special 
instrumentation is carried, much of it furnished by the N.A.C.A. 
and the U.S.A.F. Wright Air Development Center. 


Future of the University Squadrons 


PROPOSING the health of the University of London Air Squad- 
ron at their annual dinner last Friday evening, Air Chief 
Marshal Sir Dermot Boyle, Chief of the Air Staff, allayed fears 
and rumours—at any rate temporarily—by saying that the uni- 
versity air squadrons were not to be disbanded; but he qualified 
his remark by saying that “anything that costs money is suspect,” 
and that the squadrons were “being watched.” a were unlikely 
to get jet trainers to supplement their present Chipmunk and 
Provost equipment. 

Replying to the toast of the guests, proposed by W/C. N. 
Cameron, C.O. of the U.L.A.S., Sir Thomas Creed, principal of 
Queen Mary College, said that the undergraduates of today were 
the leaders of tomorrow and that the best way of interesting them 
in aviation was to bring them into the university squadrons. The 
University of London, he said, laid great store by this connection 
with the R.A.F., and on no account should it be severed. 

Sir Dermot Boyle also reviewed the reasons for the disbandment 
of the R.Aux.A.F. fighter squadrons. He said that there was no 
worthwhile réle which these squadrons could now take over, 
though many had been most carefully considered. The R.A-F.’s 
main purpose was to provide a deterrent to aggression and an 
air defence. Manned aircraft would continue in service during 
the gradual process of introduction of rockets. So far there were 
no operational rocket sites in Britain. Meanwhile the U.L.A.S. 
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SHORT AND _ STRAIGHT: 
Otherwise superficially similar ‘ 
the standard Lockheed r 
104A Starfighter, the F-104B 
1s two seats mounted in 
indem. It is in production 
r the U.S. Air Force for 
rious réles, including that of 
-ombat-proficiency trainer. 











was to move to Biggin Hill in the near future, replacing the two 
Auxiliary fighter squadrons formerly based there. 

After the speeches, Sir Dermot presented the U.L.A.S. trophies. 
The Spencer Trophy for the best all-round member of the squad- 
ron went jointly to P/O. Irene Bates and P/O. M. P. Pearce; the 
Bennett Cup for the most promising pilot of the year to P/O. 
P. Waring; and the Field Cup for the best fighter controller to 
P/O. C. R. V. Reed. 


Helicopter Vibration 


te — is a growing opinion that the classical method of pre- 
senting a lecture is not the ideal one, and that plenty of time 
for free discussion is all-important. A recent paper, Vibration 
Problems Associated with the Helicopter, by Mr. O. L. L. Fitz- 
williams, B.A., F.R.Ae.S., chief engineer of Westland Aircraft, 
was circulated as a booklet in advance of delivery; the meeting 
itself, due to take place last Tuesday, February 12, as a joint 
meeting of the R.Ae.S. and Helicopter Association, was being 
confined to explanatory films and slides in order to allow ample 
time for prepared discussion. 

The paper covers the whole field very adequately and con- 
cludes with the comment that future, faster helicopters will be 
able to fly smoothly by using turbine-driven rotors with four or 
more blades and with “a moderate reduction in blade loading 
coefficients.” We hope to refer to the meeting in detail in an early 
issue. 























16,000 Ib 
THRUST 





ETWEEN January 10 and 23 a Bristol Olympus 6 turbojet 
B was subjected to a series of trials under type-test conditions 
in order to prove the brochure performance of 16,000 Ib 
thrust. As we reported last week, the results have been out- 
standingly successful. There is no reason to doubt that the engine 
is now ready for production, and it is certain that there is no 
foreign engine of similar size or weight and in a comparable state 
of development which can match the Olympus 6 in its combined 
virtues of high thrust and low consumption. 

There are many who still think of the Olympus as a unit of 
9,750 lb thrust—the rating established by the original BOI.1. It 
takes time to appreciate that the same family of engines has now 
thrust forward to almost double that figure—and, what is equally 


That modern engine test-houses can be fine architectural achieve- 
ments is emphasized by the facade of the new Olympus installation. 





—and Ready for Producticn; 
Bristol’s Olympus 6 


The Olympus 6 presents a singularly clean exterior. 


important, is nearing the fully developed state at the va_-tly 
increased output. Clearly, Bristol Aero-Engines have achic ed 
something monumental in the way of extracting more power fi om 
a given compass; and yet the Olympus 6 is a long-life engine, v. ith 
easy-going temperatures and with every prospect of building up 
a reputation for reliability fully as good as that established by its 
predecessor, the Olympus 100 series. 

The first prototype Olympus was started on the bench for the 
first time in May 1950. At that time it was the only two-spool, or 
split- (or compounded-) compressor engine in the world, apart 
from the first experimental Pratt and Whitney J57s. As we 
explained in our full description of the early Olympus in Flight 
of December 9, 1955, the work of compression was so divided 
between the two spools as to enable each to be driven by a single 
turbine stage. There were, in fact, six stages on the low-pressure 
compressor and eight on the high-pressure spool. Starting off at 
9,140 Ib thrust, the “first generation” of the Olympus family 
passed into production early in 1955 at a rating of 11,000 Ib dry. 
As an indication of the general level of performance achieved by 
the first production model—the Olympus 101—the maximum 
continuous cruising rating is 9,650 Ib at a specific fuel consump- 
tion of about 0.75, and the engine has demonstrated its ability to 
accelerate from idling to 11,000 Ib thrust in five seconds. 

Although there has been no official disclosure, it is a safe 
assumption—for the very good reason that there is no alternative 
application—that the Olympus 101 was supplied for the first 
production batch of Avro Vulcan bombers. It may be supposed 
that Vulcans at present being delivered are fitted with the Olympus 
102, or BOIL11, which went into production rather more than 
a year ago at 12,000 lb thrust. Two of these engines, fitted to the 
elderly Canberra test bed WD952, established a world record for 
absolute altitude of 65,889ft in August 1955, beating the 63,668ft 
level achieved by the same aircraft (with earlier Olympus) in May 
1953. Compared with the 101 the 102 has a lower hub/tip ratio in 
the compressor intake—denoting a greater mass flow—and an 
added zero-stage, suggesting a higher pressure ratio. 

In spite of this impressive development it has long been appre- 
ciated that Bristol’s knowledge was adequate to plan a completely 
new engine, of much greater thrust, around the original Olympus 
dimensional envelope. Known as the Olympus 6, the project 
began in 1952 and the first of the new Olympus family went on to 
the bed on September 27, 1954. 

Into this new engine is built a truly massive experience gained 
with a remarkable variety of earlier Olympus, some fitted with 
afterburners or other appurtenances, ard flown under all kinds of 
conditions. Throughout their work the Bristol design team, led by 
Dr. Stanley Hooker, progressed more surely, and more as ly, 
than had been possible with the original members of the fami! 

Walking round the BOI1.6 one is struck by the fact that it is no 
larger than any other Olympus; in the form in which it is pictured 
here it is fractionally over 40 inches in diameter and has an 
overall length of some 150in. An even more remarkable fact is 
that, by examining the ribbing on the casings of the two com 
pressors, one can arrive at the startling conclusion that each speo 
has one fewer stage than the corresponding part in the Olympu 
101, i.e., five and seven, respectively. That this should dent 
a lower pressure-ratio is most improbable, and so it can be assun 
that Bristol have achieved excellent values for work per stage. 

As an outcome of this fact one is faced with the content 
that, as far as the main rotating assemblies are concerned, the n° 
engine is actually shorter than its forbears; and thus it is in |! 
probability no heavier. A typical dry weight for a first-generati 2 
engine was 3,650 lb with full equipment. It is possible, therefo °, 
to arrive at a thrust/ weight ratio of some 4.5, and also to calcul: ¢ 
that the thrust per unit frontal area is roughly 1,850 Ib/sq ft-— 
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To muffle the thunderous efflux from the Olympus 6 the test-house hs 
bifurcated Detuners with upturned outlets. The installation ‘s 
equipped for running a pair of Olympus-size engines simultaneous. /. 
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A recent photograph of an Olympus 6 on the bed of one of the test cells of the new building. 


both of which are most challenging values for a large turbojet. 

One of the key factors in the great increase in thrust is the 
difference in mass flow. It is obvious that this must have been 
substantially increased, and even a cursory glance at the intake 
shows that the hub/tip ratio at the entry to the low-pressure 
compressor is lower, perhaps, than in any comparable engine. In 
the earlier Olympus the diameter of the inner wall of the gas path, 
i.c., the compressor root or drum diameter, was held constant. 
In the new engine it must increase, since the casing diameter does 
not change appreciably over the entire high-pressure section. Per- 
haps the drum at the rear has been held to the same diameter as 
before and the intake thinned down, in order to swallow much 
more air without breaking outside the original diametral envelope. 

Like its predecessors, the new engine certainly has a tubo- 

annular combustion system, although the locations of the fuel 
entry points indicate that the number of flame-tubes has been 
reduced from ten to eight. Lucas are responsible for the fuel 
system, and a fine job they seem to have made of it. For the first 
tume on an Olympus the whole “works” of the system are grouped 
in a unit, bolted along the underside of the h-p. compressor casing. 
Chere are two D-size pumps, and it would be logical to drive one 
from each spool. 

It would also be logical to drive at least one oil pump off each 

haft and, as there is no evidence of one anywhere else, one is led 
) the conclusion that the oil tank is inside the nose bullet. The 
vhole front end is, of course, de-iced by hot air, which flows 
round the bullet and through vanes in the intake casing and the 
ntry guide vanes ahead of the I-p. compressor. More air can 
pparently be bled off around the diffuser casing between the h-p. 
ompressor and the combustion section; the number of pipe 
icings should ensure uniformity of flow around the periphery of 
1e combustor and their size would seem to indicate that the flow 
hich can be thus extracted is exceptional. 
_ As the photographs emphasize, the Olympus 6 is a beautifully 
lean engine to look at. The grouping of the accessories is partly 
-sponsible for this and another contributing factor is that virtually 
il external pipe-work is straight—which must also be a great 
dvantage on the shop floor. Light alloy, possibly of the mag- 
esium-based type employed in earlier Olympus engines, is the 
iaterial used for all casings back to the h-p. compressor; from 
ere aft the ruling material is clearly steel. 

Most of the accessories are driven off the intermediate wheelcase 


between the two compressors. In most examples of the engine an 
electric starter is used, driving the h-p. assembly. A Dowty 
Vardel hydraulic pump is driven off the sump of the intermediate 
casing and a Sundstrand/English Electric variable-ratio drive is 
mounted low on the port side, facing forward. 

As already noted, the first brochure figure for thrust is 16,000 lb, 
with the cruising setting probably fixed at about 14,000 Ib. During 
the run to type-test conditions last month the thrust handsomely 
exceeded this level. In fact, owing to a combination of high baro- 
metric pressure and low ambient. temperature the maximum and 
cruising settings did not fall below 17,000/15,000 lb at any time 
during the first half of the run. Even more remarkable is the fact 
that one of the oldest Olympus 6s, with blading of a type which 
has now been superseded by several later developments, has been 
run (dry) at corrected thrusts of 17,000 lb for one hour and 17,500 
Ib for 30 minutes, without any trouble at all. 

The results of the strip on the type-test engine are nothing short 
of magnificent. The Olympus project engineer, Mr. Paul Hills, 
describes the strip as “one of the best ever seen,” surpassing even 
that of the original production Olympus 101. The next step is, 
of course, to get the engine into the air, and it is possible that four 
will be put into a Vulcan within the next few months. A well- 
developed afterburner also is applicable to this engine, and had the 
Olympus 6 gone into production as planned for the Gloster “thin- 
wing Javelin” it would undoubtedly have had an afterburner in 
that application. In any case the unit is exceptionally well suited 
to supersonic requirements. 

It is also abundantly apparent that a civil version of the Olympus 
6 would also make a great deal of sense. In fact it is likely that the 
general Olympus family could be developed to produce a 19,000-lb 
commercial powerplant within two years. Project studies for such 
units, with designations in the Olympus 510 series, are at present 
in hand. 

Much has been said in recent weeks of the need to reduce 
defence expenditure, and it has been stated that the Treasury are 
anxious to discontinue support for the later Olympus solely on 
this ground. A recent leading article in The Times suggested that 
such a move would be “the destruction of a valuable asset pre- 
sented as a cut in expenditure.” On technical grounds, as we have 
seen, the Olympus 6 is an achievement of the very first order, and 
it may well be asked if Britain is in a position to throw such a 
masterpiece away. W.T.G. 
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operated by Short Bros. and Harland, Lt 
at Belfast, and this involves a fairly co 
plicated journey for the components. 4 
12ft-diameter fuselage-section, for examy 

is transported on a “low loader” trai’ >r 
from Dumbarton to Preston, Lancs; then 
by cargo ferry to Larne in Northe 
Ireland; and finally the trailer is tow i 
from Larne to Belfast. 


Mirage III at Mach 1.5 

ON January 30, it is reported, the M: 
cel Dassault Mirage III reached Ma 
1.5 (1,143 m.p.h.) in level flight duri 
tests. Its engine is an afterburning At 
101G. The Fairey Delta 2 official reco: ! 
is 1,132 m.p.h. 


Talking About Gliding 

A GLIDING “brains trust” will be he 
in the Kronfeld Club, 74 Eccleston Squa: 
London, S.W.1, next Wednesday (Febr 
ary 20) at8 p.m. Taking part are Phil 
Wills, Geoffrey Stephenson, David In 
and Frank Irving, with Wally Kahn 
question-master. 


In New University Chair 


APPOINTED to the first Chair of Struc 
tural Engineering to be established in th¢ 
United Kingdom is Mr. Wilfred Me: 
SPITFIRE, HURRICANE AND HEINKEL: The first two are a familiar sight at the entrance chant, M.A., D.Sc., S.M., M.I.Struct.E., 
to R.A.F. Station Biggin Hill; the third, in this picture, is the new Heinkel Cabin Cruiser who will be remembered in the aircraft 
175 c.c., over 50 m.p.h. and at least 80 m.p.g.), subject of a toad-test article in today’s industry for his gas-turbine work (notably 

issue of our associated journal “The Autocar.” with Méetropolitan-Vickers) during th« 
war. The Chair is in the Faculty of Tech 
nology of the University of Manchester 


H E R E AND r H E R E —— College of Science and 


~ 





Dick Wheldon Retires SUB-CONTRACT SORTIE: A Bristol Britannia centre-fuselage section travels through Preston 
IT is announced that R. G. (“Dick”) ™ its way to the Short and Harland works at Belfast; its arrival there is shown in the lower 
picture (see “Britannias by Road,” this page). 


Wheldon, A.F.C., chief test pilot Hunt- 
ing Percival Aircraft at Luton, is retiring 
from test flying by arrangement with the 
company and for health reasons. Mr. 
Wheldon was released from the R.A.F. 
in 1947 after 11 years’ service in order to 
join Percival Aircraft, Ltd., and in 1950 
became their chief test pilot. During his 
later years with the company he has taken 
part in the development of the Prentice, 
Merganser, Prince, Provost and Jet Pro- 
vost, piloting the two latter on their initial 
flights. Dick Wheldon has demonstrated 
the company’s products in ten consecutive 
S.B.A.C. Flying Displays since the war. 


M.o.S. Parliamentary Post 

THE MINISTER OF SUPPLY, Mr. 
Aubrey Jones, has appointed, as his Parlia- 
mentary Private Secretary, Mr. John Hall, 
O.B.E., M.P. for Wycombe. 


Segrave Trophy for Peter Twiss 


YET another well-deserved award, this 
time the Segrave Trophy, has been made 
to Mr. Peter Twiss in recognition of the 
world air speed record of 1,132 m.p.h. he 
set up on March 10 last year in the Fairey 
F.D.2. The trophy, instituted in memory 
of the late Sir Henry Segrave, is awarded 
by the R.A.C. to “the British subject who 
has accomplished the most outstanding 
demonstration of the possibilities of trans- 
port by land, air or water during the year.” 


Britannias by Road 

AMONG the chief sub-contractors for the 
Bristol Britannia are Blackburn (Dumbar- 
ton), Ltd., the well known Scottish sub- 
sidiary of Blackburn and General Aircraft, 
Ltd. They are making complete Britannia 
centre-fuselages, fuselage panels, stern- 
frames, dorsal fins, wing-tips, and other 
structural components. An interesting 
feature of this work is that much of the 
output goes to the Britannia assembly-line 
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he History of a Fleet of 


lirliners That Went to War 


By PETER W. MOSS 


Part I 


all first-class mail within the British Empire by air, Imperial 

Airways issued several specifications for new aircraft to 
supplement their existing fleets. One of these specifications, calling 
for a monoplane airliner with four Armstrong Siddeley Tiger 
engines and a retractable undercarriage, was issued to Sir W. G. 
Armstrong Whitworth Aircraft, Ltd., who accepted it on 
September 22, 1934. To their chief designer, Mr. John Lloyd, 
they entrusted the layout of England’s largest pre-war airliner, 
designating it A.W.27 

When the drawings were completed and approved, the con- 
struction of a full-scale wooden mock-up was undertaken, together 
with a 2lftx6}ft metal fuselage section for experiments with 
various interior furnishings. Imperial Airways agreed to buy the 
prototype for £70,200 on delivery (the design was estimated to 
cost £27,000 and manufacture £43,200). A further eleven machines 
were ordered on May 29, 1935, at £37,000 each; then, as an after- 
thought, two more were ordered on December 15, 1936, at 
£39,766 13s 4d each. 

Owing to heavy commitments for the Royal Air Force, A.W.A 
were obliged to seek a production line outside their Whitley 
factory, and a lease was obtained from Air Service Training, Ltd. 
another member of the Hawker Siddeley Group), for the use of 
their workshops at Hamble. 

Construction of the A.W.27 was metal and fabric throughout. 
The high-cantilever monoplane wing had a single box-spar of 
corrugated light-alloy sheet and the leading edges were metal- 
covered, but aft of the spar there was a fabric-covered structure, 
with split trailing-edge flaps between ailerons and fuselage. 

The fuselage was of oval monocoque construction, of light alloy 
with transverse frames, longitudinal stringers and riveted stress- 
bearing skin. The cantilever tailplane, incorporating a single box- 
spar of similar construction to that used in the wing, was fabric 


Wits in 1934, the Government made it their policy to send 


Left) The prototype Ensign emerges from the flight shed at A.S.T., Hamble, 


Flight” photograph 


THE imminent re-entry of Armstrong Whitworth Aircraft, Ltd., into 

the civil-aircraft field lends additional interest to this record of a much 

earlier undertaking by the same company—the production of the Ensign 
airliner shortly before the Second World War. 


covered. The metal-frame, fabric-covered single cantilever fin was 
well faired into the fuselage, with the rudder and elevator controls 
having servo-tabs and trim tabs. All fabric surfaces were painted 
with white-alum cellulose to prevent deterioration. The under- 
carriage was designed by Armstrong Whitworth, each unit con- 
sisting of two oleo shock-absorber struts and a 75in-diameter 
Dunlop wheel. The Tiger IX engines, driving D.H. three-bladed, 
two-speed controllable-pitch propellers, were housed in nacelles of 
welded-steel-tube construction attached to the forward side of 
the main spar. 

The prototype was to have been delivered on September 22, 
1936, exactly two years from the date of inception, but as the 
wishes of Imperial Airways were not always decisive and as each 


THE ENSIGN FLEET 











Works Fleet First |Accepted| C. of A. 

No. Reg. name flew by LA.L. No. Issued 
AW.1156 G-ADSR Ensign 24. 1.38 | 5.10.38 | 6334 | 29. 6.38 
AW.1157 G-ADSS Egeria 26. 5.38 | 17.11.38 | 6434 | 18.11.38 
AW.1158 G-ADST Elsinore 7.11.38 | 11.11.38 6432 14.11.38 
AW.1159 G-ADSU Euterpe 12.11.38 | 24.11.38 | 6447 2.12.38 
AW.1160 G-ADSV Explorer 24.11.38 | 24.11.38 | 6450 2.12.38 
AW.1161 G-ADSW | Eddystone | 11.12.38 | 15. 6.39 6572 8. 5.39 
AW.1162 G-ADSX Ettrick 27. 2.39 | 7. 6.39 | 6644 | 12. 6.39 
AW.1163 G-ADSY Empyrean 19. 6.39 | 21. 6.39 6655 23. 6.39 
AW.1164 G-ADSZ Elysian 25. 6.39 | 29. 6.39 6663 30. 6.39 
AW.1165 G-ADTA Euryalus 19. 8.39 | 19. 8.39 | 6746 | 23. 8.39 
AW.1166 G-ADTB Echo 30. 8.39 | 31. 8.39 | 6763 19. 9.39 
AW.1167 G-ADTC Endymion 5.10.39 | 7.10.39 | 6766 9.10.39 





























for engine runs. (Right) The first four fuselages on the assembly line. 
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captain had his own ideas about the cockpit layout (hundreds of 
alterations were made before the original layout was adopted), 
the date of delivery came and passed with the prototype only half 
completed. In consequence it was not until October 1938 that 
the first machine was finally delivered. 

About ten months previously, on Monday, January 24, 1938, 
the prototype (registered G-ADSR) had flown for the first time. 
During the previous day she had been taxied under her own 
power from the flight shop, across Hamble Lane, and on to the 
aerodrome for taxying and brake tests. The following morning 
saw several hundred people assembled to witness this historic 
event, including officials and employees of the company, Pressmen 
and photographers; many more spectators lined the roadway along- 
side Hamble Aerodrome. With C. K. Turner-Hughes (chief test 
pilot) at the controls and E. S. Greenwood as second pilot, the big 
airliner was turned round and taxied to the furthest corner of 
the airfield. Four preliminary runs were made, and on* the fifth 
G-ADSR became airborne. 

The undercarriage was not retracted, and everything went 
smoothly until the first turn was attempted. Then Turner-Hughes 
experienced extreme difficulty in applying full rudder and it was 
not until Eric Greenwood contributed his strength as well that the 
rudder responded. They landed safely after fifteen minutes in 
the air; and when Turner-Hughes’ account had been heard it was 
decided to modify the rudder servo before any further test flying 
took place. Two days later G-ADSR made her second flight, 
when the undercarriage was retracted in the air for the first time. 
She was then flown to Baginton for exhaustive tests, and later to 
A. and A.E.E., Martlesham Heath, for Air Ministry and C. of A. 
acceptance trials. 

On the fourth test flight, during cabin-noise and heating tests, 
all four engines cut dead after only one-and-a-half hours’ flying. 
This was a crisis that demanded quick and decisive action from 
Turner-Hughes, as a forced-landing seemed inevitable and the 
A.W. technical staff on board were anxious not only for their own 


/ 
A typical scene on Croydon’s pre-war apron—a gaggle of Ensigns, 
H.P.42s, D.H.91s (Albatrosses) and a solitary D.H.86A. 
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(Left) G-ADSR, the 
prototype, takes the 
air for the first time 
—in January 1938. 


(Right) After the 
second flight: I. to r., 
Mr. C. K. Turner- 
Hughes, A.W.A. chief 
test pilot; Mr. J. 
Lloyd, chief designer; 
Mr. (now Sir Frank) 
Spriggs, managing 
director; and Mr. O. 
Oliver, general man- 
ager of Armstrong 
Siddeley Motors. 


safety but also for that of their expensive prototype. By an 
incredible piece of luck R.A.F. Bicester was within gliding range 
and a perfect dead-stick landing was effected without damage. On 
investigation it was found that the petrol balance cock was open 
and the wing tanks on one side closed off, which meant that the 
aircraft had been flying on one set of tanks only. The trouble 
was partly due to the very difficult placing—later modified—of the 
cocks in the roof between the first and second cabins. 

Imperial Airways christened G-ADSR Ensign, and this led to 
the type as a whole being called Ensign, irrespective of individual 
fleet names. Two variants were built, externally identical but 
differing in internal accommodation, for service on the two prin- 
cipal routes of Imperial Airways. There were eight of the “Empire” 
model, carrying 27 day passengers in three cabins or providing 
sleeping accommodation for 20. Four Ensigns of the “Euro- 
pean” model (G-ADSW, X, Y and Z) were produced, seating 40 
passengers in three cabins of twelve each for short routes, with a 
coupé for four behind the third cabin. Furnishing was designed 
by L. A. Rumbold and Co., Ltd., and the interior finished through- 
out in green and cream upholstery. Both models carried a crew of 
five: captain, first officer, radio officer and two stewards on the 
European routes, while on Empire routes a flight clerk replaced 
one steward. 


ONE OPERATIONAL FORTNIGHT: CROYDON TO LE BOURGET 





Hours 
to date 
(hr) (min) 


Dates flown Remarks 





Week ended Sunday, July 16, 1939 

Not flown 300 55 To Croydon by Eric Greenwood 
on 12th. Not flown again unti 
September 

Not flown 17 13 
11, 13,14 82 30 
10, 12, 13,14,15,16 | 170 53 Tith 
service 


G-ADSW substituted on 


Not flown 3.615 
10, 11, 15,16 16 18 

Week ended Sunday, July 23, 1939 
19, 20,23 77 +18 
18,19, 21 10 45 
17, 18,19 98 50 
18, 20, 21, 22,23 





19th: G-ADSW substituted on 
service. DSX made local flight | 
to test new starboard outer 
engine 





18 














Ensigns first went into service on the London-Paris route i 
October 1938, when G-ADSR flew 27 passengers to Le Bourge 
in 1 hr 19 min on the 20th. C. K. Turner-Hughes piloted thes 
early Paris runs to give instruction to Captains Horsey, Jones an 
Youell; and, profiting from his experience, they quickly becam: 
proficient in handling controls that were heavier than those © 
older biplane airliners. 

Egeria, Elsinore and Euterpe were employed on the 1938 Christ 
mas Mail run to Australia, but all suffered divers defects tha 
caused their captains to abandon the attempt: two suffered engin« 
trouble, while the third reached Calcutta only to retire with a: 
undercarriage defect. Dissatisfied, Imperial Airways withdrew a! 
five Ensigns and sent them to Coventry for modifications; the 
sixth machine, Eddystone, joined them later after completing 
flight trials at Martlesham Heath. An improved mark of Tiger 
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“Endymion” on a Fighter Com- 
mond station “somewhere in 
Eryland” on June 24, 1940. 
Note the R.A.F. roundel and 
ruider stripes characteristic of 
tie markings worn by British 
o craft in France at that time. 


IXc, gave a take-off power of 935 h.p., 55 h.p. more than 
ore, and D.H. constant-speed propellers proved outstandingly 
cessful. Various small internal modifications were also carried 
and the controls lightened. Re-delivery began in the follow- 

June and all later machines were similarly modified before 
ivery 
i- ADSV was delivered at Croydon by Turner-Hughes on 
y 18. The following day she was flown by Captain White to 
ungdon* for inspection by A.V-M. Playfair and other senior 
\.F. officers, who were investigating the suitability of various 
liners for transporting advance parties in time of SOE: , 
Initially, Ensigns were none too popular with certain of I.A.L.’s 
captains, mainly because of the heavier controls already referred 
to; but it is significant that Turner-Hughes regards them as the 
finest he has ever handled. The late Captain F. Dismore, when 
he took up a party of officials, found them sensitive rather than 
heavy. Anxious to make a good impression and to show the right 
way to get an Ensign off the deck, he treated the trimming wheel 
as vigorously as he was accustomed to treating the heavier H.P.42 
gear-wheel. The immediate result was that the nose went right 
down, to counteract which he pulled the stick back, and the nose 
went up at an alarming angle. Observers on Croydon’s tarmac 
were horrified to see the Ensign sink behind the trees along For- 
resters’ Drive; but the unfortunate officials must have felt very 
grateful that Redhill Valley happened to be just where it was. . . . 

It was originally planned to operate four Ensigns with Indian 
Trans-Continental Airways on Empire routes from Calcutta, but 
owing to the delays and modifications in 1939 these aircraft never 
reached India; and by 1940 all hope of their doing so was aban- 
doned. New registrations and fleet names were allotted in 1937, 
but only one of the Indian markings, VT-AJG, was actually 
painted on, for a short period before the first flight. Although 
Endymion emerged as G-ADTC, it is possible that the letters 
VT-AJH were painted on while the aircraft was still in the final 
stages of construction and before being camouflaged. Oddly 
enough, the Indian certificates of registration for these two Ensigns 
were not cancelled until April 12, 1946. The other markings, 
VT-AJE and VT-AJF, were not used, while none of the new 
names were taken up. The aircraft involved were : — 


anrorvraoc 
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British Reg. Indian Reg. New Fleet Name 
G-ADSS VEATE Ellora 
G-ADSU VT-AJF Everest 
G-ADTA VT-AJG Ernakular 
G-ADTC VT-AJH Etah 





(Left) In for modifi- 
cation in 1939—the 
first Ensigns (dwarfed, 
an R.A.F. Magister). 











(Below) “Euryalus” 
with the Indian mark- 
ings which were re- 
moved before the 
first flight. 









September 1, 1939, found eleven Ensigns in service. War was 
expected at any moment and the eastern half of England was 
temporarily closed to civilian aircraft. This meant that Imperial 
Airways and British Airways had to find new accommodation 
immediately. They set up a joint headquarters at Whitchurch 
Airport, near Bristol. Two old timers, Scylla and Syrinx, carried 
the advance party. Meanwhile, the Ensigns were moved to 
Baginton to prevent congestion, while a few were employed in 
ferrying troops to France. On September 15th Euterpe flew the 
first consignment of equipment and personnel of No. 615(F) Sqn. 
from Croydon to Merville, with Captain Ballantyne in command 
and a fighter escort provided by the squadron’s Gladiators. 
G-ADTB Echo served another Gladiator squadron, No. 607, 
during their transfer. 

On arrival at Whitchurch a few weeks later the Ensigns received 
green-brown-yellow camouflage; although attempts had been made 
at Baginton, the results were rather crude. The late Captain H. J. 
Horsey decided to make a thorough job of Ensign: to make the 
wings look more like a green field, he painted a flock of sheep on 
the top surfaces! 

Twelve Ensigns were on charge when Imperial Airways and 
British Airways merged into a single corporation on November 24, 
1939. The undertakings of the two companies were formally 
handed over on April 1, 1940, and from then on they were known 
as the British Overseas Airways Corporation. Many of their air- 
craft were impressed into service with the R.A.F. for liaison duties; 
but the a retained their civilian status while flying for 
National Air Communications during 1939-40. 

With the invasion of Holland and Belgium all available British 
and refugee airliners were concentrated by N.A.C. to deliver food 
and ammunition to our forces in France (one Ensign was loaded 
from floor to ceiling with toilet-rolls!). Many crossed the Channel 
several times a day, frequently flying through flak thrown up by 
our own ships. Occasionally, Ensign crews found themselves in 
the thick of combats between Hurricanes and German bombers; 
and they frequently landed at airfields whose occupants were on 
the verge of panic, and had a struggle to obtain enough fuel for 
their return. 

Captain Cripps flew to Nantes to pick up a arty, only to find 
the airfield deserted except for burning aircraft. His flight engineer 
jumped out to ae an abandoned bicycle; then, not wishing to 
return empty, — headed for Jersey, where he found Jersey 
Airways organized for evacuating the island. Overloading the 
Ensign with evacuees, he brought them safely over to Exeter. 

One of the Ensigns which arrived to refuel at Bordeaux, the 
most northerly French airfield still serviceable on the morning of 
June 17th, was piloted by Captain L. V. Messenger, who was on 
his way back to England from Madrid, where he had flown Sir 
Samuel Hoare to assume his post as Ambassador. Spending the 
night at Lisbon, Captain Messenger took off the following morn- 
ing with a normal complement of passengers and without any 
knowledge of the impending French capitulation. Arriving at 
Bordeaux during the height of the confusion he learned with dis- 
may of France’s surrender; but, managing somehow to obtain 
petrol, and filling up the remaining cabin space with R.A.F. 
personnel, he promptly took off and returned home safely. 

During the whole of this period Ensigns gave 100 per cent 
service and were frequently away from base for weeks at a time, 
with only their flight engineers available to administer mainten- 





*Or possibly Northolt, as one Ensign and two H.P.42s were seen there 
the same month. 
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ance. This, coupled with the very short take-off run under full 
load, quickly converted many who had thought the Ensign a 
white elephant, and won permanent respect from all who flew 
in them. 

Regrettably, it was whilst operating on N.A.C. work that three 
Ensigns were lost through enemy action. Croydon on the morn- 
ing of May 23, 1940, found five Ensigns, with two Savoia- 
Marchetti $.M.73s and one DC-3 of Sabena, ready loaded with 
supplies for France. They flew to R.A.F. Hawkinge for a rendez- 
vous with their fighter escort. As the civil formation circled 
overhead, twelve Hurricanes took off; then, led by Captain G. R. 
Buxton in Empyrean, the convoy set course for Merville Airport. 
This strangely assorted formation arrived over Merville approxi- 
mately eighty minutes later and, while their escort remained aloft, 
the eight airliners landed and parked themselves at intervals on 
the west side of the airfield. After 20 minutes, while the crews 
were busy unloading, a squadron of Me 109s appeared high over 
the airfield and engaged the Hurricanes in a hectic dog fight. With 
their ammunition exhausted, the Hurricanes had left for home 
when, suddenly, three Me 109s swept low across the airfield, 
spraying the parked Savoias with machine-gun fire that put the 
engine of one out of action. Elysian received a burst of incendiary 
cannon-shells that caused fire to break out in the petrol tanks 
and within five minutes she was a mass of flames. When the port 
tyre burst and the stricken aircraft lurched over, burning petrol 
entered the fuselage, completing the work of destruction. For- 
tunately, there was no one on board at the time. Frantic efforts 
were then made to get the other airliners taxying for take-off. 
First off was G-ADTA, followed by G-ADSY, the DC-3, one 
of the S.M.73s, G-ADTC and G-ADSS; when the last of the six 
took off, observers could see that Elysian was little more than a 
smoking ruin. Each captain found his own way back, but only 
three of the four Ensigns reached Croydon safely; and all three 
Sabena airliners failed to return. 

On this return flight Captain S. T. B. Cripps, in G-ADTA 
Euryalus, decided to fly as low as possible in order to cheat severe 
A.A. fire from enemy motorized units. Just before reaching the 
coast large quantities of oil began to pour from the port inner 
Tiger; oil pressure dropped, and the engine had to be throttled 
back. A course was set for Hawkinge and Euryalus was flown low 
over the Channel, to elude, if possible, enemy fighters, As the 
coatt was reached at Folkestone the starboard inner oil pressure 
suddenly dropped to zero, leaving the Ensign flying on her two 
outer Tigers. Captain Cripps decided to make an immediate 


“Euterpe” being “de-engined” after some long-distance hedging-and- 
ditching at Bonnington, near Leamington, in December 1939. 
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Curious camouflage: “Egeria” after some hurried landscape work at 
Whitchurch, Bristol, in 1939. Two Ensigns were later lost in a raid h-re, 


landing at Lympne, the exact location of which he knew. On he 
direct a - an attempt was made to lower the undercarr: ge 
by hand. At touch-down the port leg was fully extended but he 
starboard leg only partly down. The wing-tip scraped the gro: 1d 
and, because no braking was attempted, the Ensign slewed ro) nd 
and skidded through a light wooden fence before her momen: ‘m 
was exhausted about thirty yards from the boundary. Luck ly, 
there were no serious casualties. In June Euryalus was remo ed 
to Hamble for repairs in comparative safety; but during the |: -er 
part of 1941 the decision was made to utilize parts of her for he 
repair of G-ADSU Euterpe, badly damaged in a landing accid: 11. 
Euryalus was written-off on November 12, 1941, and her car: :ss 
broken-up by H. J. Coley and Son, Ltd., in September 194: 

Euterpe had been damaged when she overran the boundar, at 
Bonnington Aerodrome, near Leamington Spa, on December 5, 
1939. The flight was originally to have been on the 13th, to 
replace another Ensign at Doncaster, but the weather pro ed 
unsuitable. Euterpe finally left Whitchurch on the morning of he 
15th, commanded by Captain F. R. Garside. Weather conditi: ns 
were as predicted until cloud suddenly clamped down o er 
Brauston, causing Garside to turn back after flying blind or 
twelve minutes. About ten minutes later, identifying his posit.on 
as over Byfield, he decided to land at Leamington, as it v.as 
closer to his prescribed route than Coventry or Birminghe:n. 
Believing he had found the right airfield, he made two circuits 
and decided that the area was of adequate size and that a hecge 
running across it was a strip of camouflage; but as Euterpe touched 
down, he realized with dismay that they were heading for a real 
hedge and would overshoot. Too late to take off again, he applied 
both brakes hard, causing the wheels to lock and skid for 200 yards 
on the soft turf before smashing their way through a closed gate 
at 20 m.p.h.; its speed only a little reduced, the Ensign crossed 
the road beyond and hit a ditch farther on that rammed the 
undercarriage through the wings. 

Over Christmas the aircraft was dragged back to the aerodrome, 
where dismantling began in readiness for transportation to Hamble. 
Air Service Training were forced to abandon repairs through lack 
of labour and spares, though later they sacrificed G-ADTA so 
that G-ADSU could fly again. 

On June 1, 1940, Captain G. R. Buxton piloted G-ADSX 
Ettrick to Le Bourget. While he was lunching with his crew the 
enemy dropped over 250 bombs ir the neighbourhood and most 
of the airport buildings were destroyed. Captain Buxton had been 
persuaded to retire to the restaurant cellar, but he found it rather 
uncomfortable when the building received a direct hit. Wounded 
in the thigh, he made his way back to the airport, where he found 
Ettrick considerably damaged. A quick external examination 
revealed that the starboard undercarriage tyre had burst, with 
possible distortion of the wheel; the port elevator servo and con- 
trol link were damaged; the rudder servo was adrift; and the port 
outer oil tank was punctured on the leading edge. The Alclad 
skin near the tail wheel was buckled by bomb blast, but the 
empennage did not appear to be excessively out of alignment. 
Numerous small holes could be seen and mainplane surfaces were 
badly lacerated. Climbing in, Captain Buxton tested the flying 
controls and, thinking that it would be possible to take off, sought 
permission to do so. But the French authorities would not permit 
it, and Ettrick had to be abandoned where she stood. She was 
later repaired by the Germans, who used her for V.I.P. transport 
work; and in this capacity she was later seen in Finland, powered 
by Daimler-Benz engines. 

Towards the end of June the intensity of air evacuation work 
had eased off. Ensigns were subsequently placed under Fighter 
Command, who were preparing for the Battle of Britain. During 
this great air struggle complete fighter squadrons had to be rushed 
from one airfield to another, there not being enough fighters .o 
cover the whole of Southern England. With them flew the Ensigr ;, 
carrying ground crews, starter trollies, ammunition, and so fort’. 
The author recalls a remarkable sight near Northolt at about th 
time, when an Ensign flew over at considerable speed with fifte: 
Spitfires clustered closely around her in perfect formation. 

On November 24, 1940, during a daylight raid on Bristol, ener 
bombers paid a brief visit to Whitchurch, where several Ensigt 
and other civil aircraft were being serviced. G-ADTC Endymic 
and the DC-3 G-AGBI Wu!lp were hit by incendiary bombs an 
completely destroyed by fire. Ensigns G-ADSV, DSY and DTI 
the Fw 200 Condor G-AGAY [ex-Danish, we believe—Ed.] an 
the DC-3 G-AGBB were damaged by flying shrapnel and debri 
while the other eight aircraft on the airfield escaped damage. 

When the Battle of Britain had been won, Ensigns were with 
drawn from “squadron service” and returned to more norm: 
duties on a shuttle service to Foynes until, one by one, they we 
withdrawn for modifications. 


(To be continued) 





















































































i ee a ee 


Br 
1 
in 
rT 
in 
rl 








rs 





we eee ; 


Great Britain 


Avro Lancaster and Lincoln. One of the 
last remaining Avro Lancasters—NX739, 
a Mk 7 used by the Ministry of Supply and 
maintained by Eagle Aircraft Services at 
Blackbushe—was flown to R.A.F. Wrough- 
ton recently to be broken up. A replace- 
ment aircraft—a Lincoln B.2, sunineaed 
RF332—was flown into Blackbushe on the 
same day, from the Maintenance Unit at 
Hullavington. The Lincoln will likewise 
be maintained by Eagle and, again like the 
Lancaster, has had all turrets and the 
radar scanner removed in view of its role as 
a photographic aircraft for the M.o.S. 


U.S.A. 


Boeing Tankers. The first Boeing KC-135 
jet tanker is due to be delivered to 
Strategic Air Command during April. It 
will be used for test purposes at Castle 
A.F.B. Two KC-135s are expected to be 
operational by early next year. Meanwhile, 
it is learned in Europe that three KB-50 
piston-engined tankers were recently 
assigned to the 420th Air Refuel Squadron 
at Sculthorpe. These modified B-50 
bombers can refuel three fighter/bombers 
simultaneously and are the first of their 
type to have been allotted to a unit in 
U.S.A.F.E. They were converted by the 
Hayes Aircraft .» Birmingham, Ala- 
bama. Unlike the KC-97 they have Flight 
Refueling, Inc., drogue equipment. 
Convair MC-131 Samaritan. The 7167th 
Air Transport Squadron (Special Air 
Missions) based at Rhein/Main A.F.B. 
in Germany has recently begun to operate 
Convair MC-131 Samaritan ambulance 
aircraft. As part of the 322nd Air Division, 
the 7167th is a Special Air Missions 
squadron which includes among its 
primary duties that of aeromedical evacua- 
ton within Europe and North Africa. 
Prior to the arrival of the MC-131s the 
n.edical evacuees were transported aboard 
C-47s and C-54s 


Frye Safari. It is possible that the 
Grumman Aircraft i i - 
tom may build the Frye Safari four 

transport, described in Flight of July 6, 
156, at their Bethpage, N.Y., plant. Price 
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AIRCRAFT INTELLIGENCE 


MIG-19 (“FARMER”) 


(Two axial-flow turbojets) 
Dimensions unknown. 
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The Hunting Percival Pembroke C.1 is seen 
during recent operations on the landing strip 
at Dhala, near the Yemen frontier. Below it 
is a Douglas TB-26C-55 Invader of the 
U.S.A.F. 5th Tow Target Squadron, Neubi- 
berg A.F.B., near Munich. Top surfaces are 
finished in red, under surfaces in natural 
metal, and the engine nacelles are black. The 
squadron has eighteen TB-26s, mostly work- 
ing in conjunction with the U.S. Army. 


is now expected to be $425,000 without 
engines. 


Grumman F11F-1F Tiger. According 
to Aviation Week, a version of this naval 
intercepter (General Electric J79 turbojet) 
is being considered for the equipment of 
NATO air forces. Already the Tiger is 
said to have flown at over 1,220 m.p.h. 
and has reached heights above 72,000ft. 


North American P-51 Mustang. A 
flight by Major James L. Miller in a 
P-51D Mustang recently marked the 
disappearance of that type from U.S. 
military service. This same P-51 was the 
last propeller-driven fighter to be flown in 
the U.S.A.F., and it was demonstrated in 
company with an F-100 Super Sabre over 
Patterson A.F.B. Nine basic variants of the 
Mustang were built, to a total of 15,367 
machines. 
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Gas Turbine Component 
Manufacture by Briggs 
Motor Bodies, Ltd. 


exhibitors at the S.B.A.C. Exhibition since the war, the 

extent to which these well known automobile-industry 
suppliers are involved with the supply of aircraft gas-turbine 
components is not, perhaps, generally realized. In point of fact, 
the company manufactures a very large percentage of British gas- 
turbine “hot ends”. 

A transition from mass-produced car bodies to the manufacture 
of high-precision gas-turbine components is far less drastic than 
would at first appear. Both involve the pressing and forming of 
steel sheet and (mainly) assembly by welding, to a very high 
standard of accuracy. In this sense, the work is far more closely 
related to automobile practice than it is to the traditional products 
of either the aero-engine or the airframe producers. 

Although Briggs Motor Bodies, Ltd., were in the Merlin pro- 
duction group during the war, the present activities had their 
origin in 1949, when Rolls-Royce, Ltd., called upon the com- 
pany’s vast experience of sheet-metal work to help in the 
production of the Avon nozzle-box panel. This initial connection 
was consolidated in 1951, when the Ministry of Supply brought 
the company into the re-armament programme—particularly 
with the super-priori Rolls-Royce Avon and Armstrong 
— Sapphire and ble Mamba 

To te the work, some 250,000 sq ft of the former 
Cunliffe- Owen Aircraft factory at Eastleigh Airport were leased 
from the M.o.S. and largely equipped by a capital assistance 
agreement with the Ministry. Key personnel came from the 
main Briggs works at Dagenham, but most of the labour had to 
be recruited locally in the Southampton area—which must have 
been quite a task in competition with the established local aircraft 
companies, also embarked upon the super-priority programme. 


A LTHOUGH Briggs Motor Bodies, Ltd., have been regular 


(Upper left). 
(Upper right). 
The spot-welded crimped rings are the 


















Representative examples of “hot end” components made at Eastle gh: 
they include an Avon RA.7R reheat jet-pipe; Avon 100 series com- 
bustion chamber parts; a Sapphire annular combustion oo « onda 
secondary air tube plate assembly; Mamba and Sapphire becring 
housings; a Mamba outlet branch exhaust; a Sapphire exhaust cone 
assembly; and Sapphire and Double Mamba oil tanks. 


By following through from the initial impetus of the rearma- 
ment programme Briggs have built up,.in six short years, an 
unsurpassed “know-how” in the manufacture of this very new 
type of component. The result is that, even though the aircraft 
programme passed its zenith and is being increasingly rapidly 
run down, so many engine manufacturers have now come in of 
their own volition that there is no shortage of work. Today, one 
can see on the floor at Eastleigh, in addition to the original 
— of Armstrong Siddeley and Rolls-Royce components, 

or Blackburn and General Aircraft Turboméca engines, for 
veal Bristol types, and for the Napier Eland and Gazelle. In 
the last two cases there is, perhaps, a subtle compliment implied 
in the fact that the principal components are the “difficult” 
bifurcated jet pipes. 

Since the aero-engine work was started there has been a 
marked progressive change in its character, owing to the advances 
in gas-turbine design. Originally it largely consisted of what 
is colloquially known as “canware”; that is to say, the can-like 
individual combustion chambers. This type of part is evolved by 
a lengthy process of deep-drawing operations on presses—per- 
haps as many as nine passes, with frequent heat treatments. 
This form of chamber was made for the Derwent, Avon and 
Double Mamba. The true annular combustion chamber of the 


Three examples of “canware”: Left to right: Double Mamba (twelve per engine), Avon 100 series (eight) and Derwent (nine). 

This Armstrong Siddeley annular inner flame-tube is representative of the second stage of combustion chamber development. 
“sine-wave cooling” air inlets. 
cone for the Comet; an early Sapphire unit, with the outer casing which protects the Alfol lagging; and a standard Avon cone. 
Cranked exhaust cone for the Double Mambo—a compact assembly which belies the skill and intricacy of its manufacture. 


(Lower left). Typical exhaust-cone assemblies—1. to r. special Avon 


(Lower right): 
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rypical of the large-diameter, thin-gauge finish-machining work at Briggs. 
ifter assembly. According to the location of the work face, the parts are held in sturdy internal or external fixtures. 
machining dn attachment flange for an Avon RA.7R reheat jet-pipe on a Morando-Tufi centre lathe. 


‘HOT ENDS’’. 


Sapphire introduced bigger components that were largely 
abricated from segmental, cylindrical or conical panels. This 
tendency is, of course, being perpetuated in the newer engine 
designs, although Bristol and Rolls-Royce so far appear to favour 
cannular combustion systems—that is, individual flame-tubes 
within an annular air casing. 

The change in engine design affects production organization 

1s well as the actual processes, since quantities are completely 
different when there is only one instead of, say, eight combus- 
tion chambers per engine. 

From the actual combustion components there followed work 
on tail-cones, jet-pipes, afterburners, turbine housings and such 
small units as nozzle boxes. The whole range, it will be seen, 
built up very wide experience in the handling of fabricated units 
in stainless steel and nickel alloys. 

Now, the rising pressure-ratios of engines have increased 
stresses and temperatures to the point where light-alloy castings 
are no longer adequate for compressor-delivery casings. Briggs 
step in here with their experience to produce fabricated steel 
units for the later Sapphires and the Olympus. 

Plant and Equipment. The aeronautical activities at Eastleigh 
are concentrated under a single roof, with the offices on three 


(Left). 


fugally cast cylindrical billet on a vertical borer. 
the mild-steel machining base can just be discerned. (Below). 

mill fitted with Keller controls for reproducing curved tapers and other 
imensional forms. 


bori 
two 


Using vertical borers, the mounting flanges are being machined 
(Right). Finish- 


floors along the frontage. Perhaps half of the production floor 
space is occupied by machine tools, with the greater part of the 
remainder divided between press tools, assembly fixtures, bat- 
teries of electric welding machines ‘almost a hundred) and 
Argonarc booths. 

There is no separate machine shop in the usual sense, but 
one side of the factory is filled by lines of machine tools. Prin- 
cipally, these are vertical borers (Italian Pensottis for roughing, 
with the Swiss Schiess for finishing), centre and turret lathes, 
grinders, and milling machines. A Rigid Rorschach 360 deg 
universal profile-copy miller and a Newall jig borer isolated in a 
glass “cabinet” are two very handsome special tools. 

A feature of this gas-turbine work is the large diameter and 
thin gauges of the majority of components. This necessitates 
the careful mounting of the parts so that they are rigid and 
not subject to distortion while being worked. One method of 
achieving rigidity in a cylindrical component is to mount it on a 
fixture with multiple eccentric clamps. During setting-up the 
job is revolved and measured by micrometer or vernier calipers 
to ensure that it is true and that there is no initial ovality. In 
general, the choice of horizontal or vertical turning depends 
rather upon machine availability than upon any intrinsic 
advantage of one or other method. 

Many of the flanges are turned from centrifugally cast nickel- 
chrome alloy-steel pots, or “cheeses”. Here, again, they may be 


“Pot” turning. Machining of inner exhaust-cone flanges from a centri- 


The weld joining the “pot” to 
A Schiess vertical 


Behind the component on the worktable can be seen the 


Mollart gear boxes, while the operator is turning to the electronic control cabinet. 








id 
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Jet-pipe work: in the foreground ; 

the girls are lagging the jet 

pipe proper with Alfol; while in 7 

the background the light pro- 

tective hinged outer casings 

are being fitted. 
either plain or “gashed” pots, i.e., those from which surplus metal 
has been removed (between what will be the flanges) by rough turn- 
ing while the metal was hot. In order to avoid waste of the expensive 
alloy the pots are usually welded to mild steel chucking or cramping 
bases and are then machined to internal and external diameters, 
faced and parted in the vertical borers. The faces of flanges are 
trued to remarkably fine limits by grinding, usually as a final 
operation after component-assembly by welding. 

Each part is measured by the inspection department before 
removal from the machine tool, since large-diameter hoops fre- 
quently “spring” after release. However, if it has been machined 
true, any ovality will disappear upon assembly. Components are 
also checked on inspection fixtures (i.c., interchangeability gauges) 
in the W.I.D. inspection cribs which are located strategically 
round the shops. 

A Briggs innovation, quite separate from A.I.D. procedure, 
is the “component control number” which is given to each item 
when the raw material is issued from the stores. This number, 
first painted and then etched on as soon as there is a finished 
surface to take it, enables the whole history of the part, including 
its X-ray and metallurgical analysis history, to be known and 
recorded 

The second main source of detail parts is the press shop; here 
the principal equipment consists of 150-ton British Clearing 
hydraulic presses, plus some smaller presses, two 300-ton Miiller 
presses and an Erco stretch-forming press. 

Most of the dies are made from Narite, which is a compara- 
tively new type of centrifugally cast iron which has a long life 
(25,000 steel parts) and gives a high finish. Fibreglass and other 
plastic dies are used for stretch-forming dies and for the 
“expanding-block” technique. This last process is a means of 
ensuring that large-diameter sheet-metal parts are true to size 
and form before welding to their flanges. The parts are made 
a known percentage undersize and then put over a segmental 
core pattern which is expanded momentarily oversize (without 
exceeding the elastic limit of the material) by a tapered hydraulic 
ram that is forced up its centre. The part is thus stretched to 
size by a calculated permanent set and any wrinkles disappear. 
The presses for this work are located about the shop near each 
job and are not concentrated in the press shop itself. 

Heat Treatment and De-scaling. Closely associated with the 
press shop is the heat t-eatment department, since the stainless 
steel (e.g., D.T.D.171) and Nimonic sheet requires annealing 
between the several deep-drawing operations necessary on most 


A contrasting type of component produced by Briggs Motor Bodies— 
an Armstrong Si bearing housing. The part, as may be seen, 


is largely the result of machining from a forged alloy steel billet. To 
the finished machining the external stiffeners are welded. 

















/ | 


of the combustion-chamber parts. According to the type of treat 
ment and the component concerned there are muffle furnaces, 1 
pit furnace and a continuous conveyor-belt electric furnace. The 
last-named is particularly useful for small parts, which pass 
through it in twenty minutes. 

Directly associated with heat treatment are the de-scalinz 
facilities. The system used is an I.C.I. sodium hydride plant- 
which is comparatively new—in preference to the more usual 
caustic-soda bath. De-scaling is of the greatest importance, n« 
only to ensure good finish in press work but also to avoid 
inclusions during welding. 

Sodium hydride provides a quicker and more complete removal! 
of scale than caustic soda, but it is a process requiring rigid pre- 
cautions against explosion. The parts are in a caustic 
soda bath through which the sodium hydride is passed. The 
gas is produced in generators containing tablets of metallic-sodium 
over which hydrogen from ammonium crackers is passed. Since 
water reacts violently on contact with sodium ede ide the parts 
are pre-heated in order to dry them thoroughly. 

The de-scaling plant is impressive in appearance, separated 
from the shop by a blast screen and with an orange flame from 
waste sodium flickering on top of the deposit-encrusted tank 
The operators wear protective helmets and clothing and handle 
aay ny remotely from outside the screen. 

ter treatment the parts are rinsed in hot and cold water, 
to neutralize the caustic soda, before being “flash pickled” in a 
nitric acid bath to remove the grey residue left by the sodium 
hydride treatment; after this they are finally spray-washed. 

The joining of the machined and pressed details, apart from 
an occasional riveted or bolted joint, is either by or 
resistance welding. The former includes oxy-acetylene, Argonarc, 
metallic-arc and submerged-arc welding; while the latter embraces 
spot, roller, seam, stitch and flash-butt welding. The method 
used depends upon the strength requirements of the component. 
the conditions under which it will operate and the accessibility 
and “distortability” during assembly. For all types of welding 
Briggs adopt the general principle of tacking in a jig or fixture 
with subsequent welding “free.” The more complex components 
are, of course, welded on a “north-south-east-west” sequence 
to balance-out distortion. With the tolerances of welded airframe 
components in mind, we nearly wrote “to minimize distortion’”’; 
but these gas-turbine parts are made to very fine limits—as 
witness a Dart RI‘a.7 discharge-nozzle flange with + 0.0005in on 
a 4.25in diameter. 

Deep tubular components are tack-welded in their fixtures by 
spot-welding “pistols,” with long jaws, that are slung from over- 
head girders. Such a component as a jet-pipe is made in sections 
about three feet long, then these are joined, first at the centre, 
then working outward by adding front and rear portions. Thc 
most complex jet-pipe unit made to date is the Avon RA.7R 
afterburner as fitted on the Swift. 

The electric welding machines at Briggs are set up in severa 
“batteries” and differ from those commonly used for light metals 
by being watercooled. The welding pressure is very high (75 Ib 
for a }in-diameter electrode is representative) and extremely 
critical. Because of this the central air supply is fed to each 
machine through its own individual accumulator in order to even 
out any possible fluctuations in delivery pressure from the com- 







pressor plant. Moreover, above each battery there is a green 
tell-tale rons which goes out, accompanied by the sounding of « 
klaxon, should the air ote J fail—in which event all welding 


stops immediately. 

Inspection. Welding inspection is, of _course, a very important 
subject indeed. The Briggs laboratory is equipped with several 
X-ray machines. Certain components call for 100 per cent 
X-ray examination of all the welding, inch by inch; in other 
cases certain areas of each finished part must be photographed; 
(Concluded on page 216) 
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FOR NAVAL ATTACK 


An Analysis of the Douglas A3D Skywarrior of the U.S. Navy 


of the general principles which governed the design of the 

A3D Skywarrior, the standard heavy-attack machine of the 
U.S. Navy. That article was largely based on comments made 
by Mr. Ed Heinemann, chief engineer of the El Segundo division 
of Douglas Aircraft, which was responsible for the design. 

It is now possible to present a more detailed appraisal of the 
machine, which is now in operational service with carriers at 
sea. Also included is a cut-away drawing, by one of our artists, 
which emphasizes the straightforward engineering of the 
airframe. 

As explained in the issue mentioned above, the design of the 
Skywarrior stems from U.S. Navy thinking of 1947-8, when it 
was determined that the most powerful striking aircraft capable of 
operation from the largest carriers should be purchased to fulfill 
a réle of a more strategic nature than the operations to which the 
U.S. Navy—or any other navy—had been hitherto restricted. 

After much chopping and changing, the design finally settled 
down in 1951. As is customary with El Segundo machines the 
weight was pruned by every possible means; and, although it 
was decided to include a twin-20 mm turret in the tail (a Navy 
requirement), the final gross weight was held to 70,000 lb. The 
first XA3D flew in Ocusber 1952 on the power of two Westing- 
house J40 engines, and later design-changes—some of which 
were major alterations—have since produced a compact, straight- 
forward and very effective operational aircraft. Power for the 
production A3D-1 is provided by Pratt and Whitney J57-P-6 
units, each rated at some 11,000 Ib thrust dry. A rather later 
engine, the J57-P-10, is fitted to the current-production A3D-2 
(one of which is shown in the heading picture). 

Although the airframe is almost entirely built from conven- 
tional materials used in classic manner, the structure is proving 


[-: Flight for February 18, 1955, we published a full account 


robust and well able to stand up to problems of corrosion and 
rough handling aboard ship. Much of it is made from 7075S 
high-strength aluminium alloy. The wing, which has a 36-deg 
sweep angle and a thickness/chord ratio reduced from 10 per 
cent at the root to 8.25 per cent at the tip, has two plate spars 
with relatively small extruded booms. A single 7075S sheet 
forms the whole skin between the spars from the centre-line of 
the aircraft out to the wing-fold axis. After investigation of 
the properties of tapered-sheet wings it was decided to employ 
a constant skin-thickness of jin. This portion of wing is employed 
as an integral tank 

An exceptionally large portion of the wing is arranged to fold, 
hinging upwards under the thrust of a hydraulic jack as a sketch 
(p. 214) illustrates. The hinge units are machined from stepped 
increases in section in the extruded spar-booms, and the inter- 
spar skin is progressively reduced in thickness from jin at the 
fold to 0.032in at the tip. The sub-structure of the leading and 
trailing edges is stiffened by dished inner skins. 

Fuselage design was complicated by the need for a large 
box-like weapons bay near the c.g., extending the whole depth 
of the hull and with the bomb-door openings roughly in line 
with the large cut-out for the wing.. Ahead of and behind the 
weapons bay are large self-sealing fuel cells; immediately beneath 
the forward cell is a section devoted to power services, air-turbine 
motors, cabin conditioning and the like, while the flanks of the 
rear fuel cell are recessed to accommodate the main undercarriage 
units. 

As shown in a sketch overleaf, the main legs retract about 
diagonal axes so that the wheels can be housed in a vertical 
plane. The relatively narrow track of 11ft has proved no handi- 
cap to stability, even on a rolling deck; the tyres are of 43in 
diameter and the legs are 7}in-diameter assemblies machined 


The first production type of Skywarrior was the A3D-1, an example of which—with wings and vertical tail folded—is seen below. Now being 
built at El Segundo is the A3D-2, subject of the 


heading picture, which embodies minor changes in powerplants and equipment. 
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For Naval Attack: 
A3D SKYWARRIOR... 


from 230,000 Ib/sq in steel with welded-on lugs. To the rear 
are a massive tail bumper and arrester hook, both of which are 
attached to the heavy keel longerons bordering the weapons bay. 
The latter, some 15ft in length, has simple doors hinged to strong 
box-section keel members. Ahead the bay is a perforated 
deflector, known as an “anti-buffet rake,” which reduces turbu- 
lence and buffet when the weapons bay is opened at high speeds 
(see detail sketch). 

Further reference to the large drawing reveals that several of 
the main fuselage frames (which, like most body-skeleton mem- 
bers, are of top-hat section) serve several tasks. The diaphragm 
station at the rear of the weapons bay forms the front support- 
wall of the rear fuel cell and also carries the attachments for the 
main undercarriage. Further aft another single frame bears the 
loads from the “barn-door” speed brakes, the twelve RATO 
(rocket-assisted take-off) bottles and the tail bumper. At the front 
of the aircraft, the nose bulkhead—an inwardly-dished diaphragm 
stabilized by vertical angle members—-seals Sa flight 
deck, supports the front face of the forward t and also braces 
the twin support-beams of the nose undercarriage. 

Flying controls are all powered hydraulically. The boost ratios 
for the elevators and rudder were chosen at a moderate value so 
that the A3D can, in emergency, be flown manually. For lateral 
control an aileron boost-ratio as high as 40:1 was found to be 
Each main leg folds into essential, and the systems are therefore duplicated and irrever- 
a bay flanking the rear sible. Loss of one system still leaves a ratio of 20:1, and there 

tuselage fuel cell. is also a “last-ditch” 2:1 manual stand-by circuit with which 
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Douglas A3D-1 Skywarrior (two Pratt and Whitney J57-P-6 turbojets each 
rated at 11,000 ib): Span, 72ft 6in; overall length, 73ft 6in; height on ground, 
22ft Yin; gross wing area, 730 sq ft; net wing area, approximately 680 sq ft; weight 
empty, approximately 38,000 Ib; normal gross weight, 70,000 Ib; overload weight, 


the aircraft can be controlled—albeit with appreciable muscular 
effort—during circuit flying and landing. For combat purposes 
the Skywarrior is also fitted with hydraulically operated spoilers, 
which are brought into play whenever aileron control-force 
exceeds a comfortable limit. At high speed the spoilers multiply 
the maximum attainable rate of roll by a factor of four or five. 
The flaps are N.A.C.A.-type slotted units, running out on external 
hinge brackets. ane eae leading-edge slots are 
provided, and the entire vertical tail folds to starboard (for carrier 
stowage) to lie along the top of the variable-incidence tailplane. 

The Pratt and Whitney ines are suspended from forged lugs 
at the foot of the “main spar” of each nacelle pylon, and a steady 
point is provided at the rear. Starting is pneumatic, compressed 
air normally being supplied through a hose by an AiResearch 
gas-turbine/compressor trolley. Stainless piping is used inside 
the A3D to carry bleed air at high pressure and temperature (the 
J57 engine has a maximum pressure-ratio of 12.5: 1) to the acces- 
sory bay in the lower part.of the forward fuselage. Here the air 
is used to drive air-turbine motors which provide shaft-power 
for several of the main systems. The whole bay is compact and is 
protected by armour and flak-curtains. 

Provision is made for a crew of three: pilot, co-pilot/bom- 
bardier and navigator/gunner. The flight deck is spacious and 
comfortable and the fact that virtually the whole area is 


Ahead of the weapons bay is an anti-buffet rake; note also the flush 
intake, crew door, weapons-bay doors and fuelling socket. 
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used in conjunction with twelve 4,500 Ib-thrust RATO bottles, 73,000 ib; maximum 
level speed, about 630 m.p.h. or Mach 0.85, whichever is the lesser; operational 
ceiling, about 45,000ft; landing speed, 145 kt (carrier), 150 kt (airfield) or 170 kt 
(emergency); normal operational range, approx. 2,000 miles with std. tankage. 


makes flying in the A3D particularly pleasant. The front of the 
canopy is carried well ahead of the instrument panel in an acute 
vee windscreen, and visibility is excellent. A ditching hatch is 
provided in the roof and emergency escape in the air is effected 
through a smooth-walled chute leading to a ventral exit. A 
region of relatively dead air around the chute exit is provided by 
the powered door, hinged at its forward edge. 

General performance of the Skywarrior is better than that of 



























FOR NAVAL 
“ ATTACK . 


subsonic straight-wing jet fighters. In part this stems from 
the choice of engine—because, although the J57 is heavy, its 
reliability, response to handling and performance at all altitudes 
are considerably better than the values assumed when the project 
design was completed. At high altitude, Mach numbers of 
approximately 0.85 can be reached without entering buffet, 
although turbulence on the roof of the flight deck can be noisy. 
Flight characteristics are most favourable, even at extremes of 
the speed range. 

Offensive load can comprise nuclear weapons, bombs, mines, 
torpedoes or other stores, and these can be put down with the 
guidance of a new radar bombing system. Defensive protection, 
apart from E.C.M., takes the form of a Westinghouse (Air Arm 
Division) radar-controlled, lock-on turret mounting twin 26 mm 
guns. The aircraft is designed to operate in all weathers and can 
be based on ail carriers down to the size of the Essex class (800ft). 
With full RATO assistance it is theoretically possible to carry 
out free (i.e., unaccelerated) take-offs. During operations from 
land bases the A3D is equipped with a 24ft braking parachute for 
I.L.S./G.C.A. landings, overload landings or approaches on to 
wet runways. The normal airfield touch-down speed is 150 kt, 
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slightly higher than that resulting from carrier approach 
techniques. 

The first prototype was flown from Edwards A.F.B. o: 
October 28, 1952, and the first production machine took the ai: 
from Los Angeles International Airport—adjoining El Segunda 


Among details clorified in this sketch are wing-folc 
geometry, flaps, ailerons and slats and the anti-bufte 
fairing above the engine propelling nozzle. 


—on September 16, 1953. Douglas veteran pilot George Janse: 
was in control on both occasions. After completing carrier quali 
fication and similar trials from Patuxent River, the type enterec 
squadron service on March 30 last year. 

In addition to the basic A3D-1 and -2 Douglas are also deliver 
ing a number of specially equipped versions. Of these the mos: 
important are the ‘A3D_2P. “high-altitude photo-reconnaissance 
machine and the A3D-2Q, a variant equipped with highly 
specialized radar and used for countermeasures. All A3Ds have 
been equi with probes for inflight refuelling and Flighi 
Refueling, Inc. (an associate of the British company) have 
developed a special kit, comprising reel, hose, drogue and dump 
line which, together with weapons-bay tanks, transforms the 
machine into a tanker. 

There are only two known ro Tap om of aircraft which can offer 
a substantial increase in wer and still operate from a 
carrier deck. One is for the U. ok oo the North American 
A3]J which may possi 
winter. The other is 
carrier-based bomber, which 
of its contemporaries as the S 


fly at Los Angeles or Columbus nex: 
itish: Blackburn’s N.A.39 supersonic 
mises to be as far in advance 
ywarrior is today. 























FLOWING TO THE FARMS: A LINE-UP OF WILLING WORKERS 


Although the prototype took the air little more than a year ago, sixteen Edgar Percival E.P.9 agricultural aircraft have already been completed 
at their makers’ works at Stapleford Tawney Airfield, near Abridge in — the prototype 4 the first production batch are seen in this line-up. 


Production is reported to be running so smoothly thot a complete aircraft 


is making its first flight in nine weeks from the day that its raw 


materials are drawn from the stores. Last week it was announced that an Unrestricted C. of A. has been granted in all categories, including 
airline passenger-transport. An E.P.9 already in New Zealand is in daily service, carrying 2,000 |b of fertilizer in each top-dressing sortie 
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Defence Against 


the Ballistic Missile 


Some Technical Considerations 


ENERAL SIR FREDERICK PILE, war-time C-in-C. of 
Anti-Aircraft Command, and conqueror of the V-1 menace, 
suggested a defence against the V-2 rockets by radar- 

lirected salvos from guns firing proximity-fused shells. Scientists 
»n his staff had produced a scheme involving special radar stations 
nd a new prediction method. From three to ten per cent of hits 
were expected. 

With the detection sets then available the radar side proved 
difficult. When modified sets were tried, background noise and 
nisdirection from meteorites and star radiation prevented reliable 
detection. Nevertheless, A.A. Command still wished to have a 
crack at the descending V-2 missiles. The War Cabinet turned 
their request down, the objections of Government advisers being 
—in all probability—the inadequacy of detection by radar of the 
ballistic missile at about 55 miles altitude; the fact that it was a 
relatively small target, of low vulnerability; and the fear that shell 
fragments from the barrage would cause more harm than the 
rockets themselves, besides paralysing large districts within the 
defended areas. 

When finally, in March 1945, permission for a trial of barrage- 
fire aimed into the path of a descending V-2 was forthcoming 
from the War Cabinet, the V-2 launching bases had already been 
overrun, and no target became available. Thus the expected ten 
per cent hits have remained theoretical. 

It is obvious that the detection and tracking of a missile is of 
paramount importance, though gun-laying and firing should not 
present difficulties. Im the case of the V-2, radar was found 
disappointing, or to presume the least, judged unreliable. 

Although the V-2 was a true ballistic missile, hitting the ground 
with a terminal velocity of the order of Mach 5, it cannot be 
deemed representative of long-range missiles which strategic 
defence must expect in the near future. ‘For one thing, it was 
not hypersonic, and near the peak of its trajectory it was actually 
(relatively speaking) quite slow. 

Hypersonic speeds are, apart from other gas-dynamic qualities, 
characterized by fundamental changes in the molecular structure 
of the atmosphere during and after the passage of a missile, owing 
to the extreme compression-temperatures in normal shock-waves. 
This regime is usually attained when the Mach number exceeds 
the order of 6. In the near future, defence will have to deal with 
ICBM or IRBM weapons capable of such speeds. It can be 
assumed that, for various reasons of design expediency, such 
missiles will essentially possess spherical or prolate shapes, i.c., 
—— be rather blunt bodies and will, therefore, cause normal 

These peculiarities of modern long-range ballistic weapons give 
a picture rather different from that which General Pile’s team, 
and the War Cabinet’s advisers, had when the V-2 defence was 
under investigation. 


The, Problem Today 


The properties of hypersonic flows have been studied for some 
time, the reasons being not only their potential usefulness for 
aeronautics and/or ballistics but also the exploration of meteorites. 
Independently, radar research had already proved that meteorites 
—objects of small dimensions moving into the atmosphere at very 
high velocity—gave good signals on centimetric radar scopes, 

presenting targets larger than life-size. 

As already remarked, blunt bodies moving at hypersonic speeds 
produce normal shock-waves, with compression temperatures so 
high that immediately behind the shock the chemical structure 
of the atmosphere is changed. Beyond that, the gas molecules of 
the air dissociate into free atoms; and even these may be disrupted 
by ionization, with the formation of free electrons (carriers of 
negative electric charges). New chemical compounds are formed 
from the oxygen and the nitrogen. Predominant is nitric oxide, 
but traces of nitrous oxide and nitrogen peroxides are also formed. 
These gases possess physical properties which differ from those 
of the atmosphere. In other words, the gas-dynamic 
qualities of the flow are basically affected, particularly in respect 


of viscosity, molecular weight and specific heat. The extent of this 
gas-dynamic change depends upon the nature of the newly formed 
compounds, and upon their percentage concentration in the trail 
of the missile. 
The U.S.A.F. has “4 .~— and —_ 
direction. Mr. J. G. Logan, Head Tine 


research in this 





















By A. R. WEYL 


The Lockheed X-17, 
a three-stage 12,000- 
Ib research missile, 
the blunt third stage 
of which is designed 
for investigation of 
the re-entry of a 
warhead into the 


Physics Section of the Cornell Aeronautical Laboratory, has 
reported on such research. The results permit certain important 
conclusions to be drawn which may be of interest for defence 
against long-range ballistic weapons. 

On investigation, H. Bethe and E. Teller arrived at the conclu- 
sion that so little atomic oxygen is formed by dissociation that its 
presence may be neglected at Mach numbers below 10. In the 
case of nitrogen dissociation, the limit is as high as Mach numbers 
of about 16. Since there would be, also, but little ionization at 
speeds below these limits, the trail would be practically non- 
conductive electrically, and hence would not show on a radar scope 
(unless the missiles were jet- or rocket-propelled which, over the 
defence area, is unlikely). At about Mach 7, oxygen and nitrogen 
begin to combine chemically to a noticeable extent, since the 
compression in normal shock waves then already attains tempera- 
tures of the order of 2,000 deg K (i.e., Centigrade absolute). 

Mr. Logan has recently published results of experimentation in 
a shock tube. This tube had been adapted for investigation of the 
phenomena which accompany strong normal shocks, yielding com- 
pression temperatures of about 3.900 deg K, corresponding to a 
flight Mach number of 10. Since the process of forming oxygen/ 
nitrogen compounds is reversible, special care was taken to cool 
the formed products rapidly (“freezing”) before they had time to 
decompose again. This was done by an expansion fan, at the 
exceptional rate of 500,000 deg K per second. But even that was 
insufficiently quick, since a part of the nitric oxide formed escaped 
tracing. In free flight, however, the rate of cooling immediately 
aft of the shock is very high, since the compression heat is prac- 
tically instantaneously rejected to the surrounding air by radiation 
and convection. 

The shock tube produced a single normal shock lasting about 
1.5 milliseconds or less, with something over 3,000 deg K. The 
amount of nitric oxide left in the wake was determined and proved 
to be less than the value predicted from tables by F. J. Krieger and 
W. B. White (for equilibrium yield). This could be traced back 
to inadequate freezing of the gas compounds behind the shock : the 
high temperature had induced partial decomposition. Nevertheless, 
at a Mach number of 10, about two per cent contamination by 
nitric oxide was established without doubt, whilst a total of 4.5 per 
cent could be expected. Most probably, this would be the case 
when a missile was in flight, because of the more rapid and intense 
dissipation of heat immediately to the rear of the shock region. 

What consequences would now follow from such admixture of a 
physically and chemically different gaseous constituent? First of 
all, the formation of nitric oxide has taken up heat; this heat will 
be recovered when the compound disintegrates into the con- 
stituent gases—i.e., being exothermic, nitric oxide releases heat 
when decomposing. The decomposition requires temperatures of 
the order of 1,500 deg K. At the missile, such a level is produced 
by aero-kinetic heating of the boundary layer. Thus, if nitric oxide 
formed diffuses into the boundary layer of the missile, it will 
locally raise the temperature of the latter by the release of forma- 
tion t. 

The major part of the nitric oxide will remain outside the 
boundary-layer region but will be affected by the stream. Nitric 
oxide is prone to ionization at low temperatures, which means the 
formation of a stream of free electrons aft of normal shock-waves. 
Such a stream should trail behind the missile, possibly for a 
substantial distance, before recombination is effected. According 
to Logan, for a flight Mach number of 15, corresponding to a 
shock-wave temperature of about 5,000 deg K, the thermal ioniza- 
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tion of nitric oxide should render the air aft of a normal shock 
electrically as conductive as sea water. 


This gives scope for the radar detection of ballistic missiles over 
a long distance. By their nature, such missiles will be necessarily 
small. They will probably consist of not much more than a war- 
head and its fuse; thus, their final stage will be much smaller than 
the V-2 of 1945. Their shock-wave, however—and possibly the 
trail behind it—would, at hypersonic speeds, ease the detection of 
these small targets. It might also prevent confusion with small 
meteorites and background noise. 


Another important effect of the unexpectedly high electron con- 
centration is the carrying away of heat which is a property of high 
electron concentrations. This might aid detection and tracking by 
combination with infra-red detection devices. The same pheno- 
menon may, at the missile itself, ease the temperature conditions, 
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since the effects of aero-kinetic heating are ameliorated by impro: ed 


In strong shock-waves, small quantities of nitrogen perox de 
NO, are also formed by the oxidation of nitric oxide. They mivht 
be of importance for radiation phenomena, though they have sot 
yet been investigated in such a connection. 

The sober report of Logan draws the ene that, although 
nitrogen dissociation may not be aerodynamical ily significant below 
a flight Mach number of 16, the formation of oxygen/nitrogen 
com s should not be neglected at Mach numbers as low as 
10. ere is no obvious reason why the conclusions should not be 
applicable for flight at very great altitudes, for which the conditicns 
of “slip flow” obtain, as long as the main constituents are formed 
by oxygen and nitrogen. 


General Sir Frederick Pile. London, 
nstitute of the Aeronautical Sciences. 





References: (1) Ack-Ack, b 
1949. (2) Journal of the 
December 1956, page 1123. 


“HOT ENDS” (continued from page 210) 


while in others only sampling is required. When a new com- 
ponent is being started the welding is X-rayed during manu- 
facture as a check that the procedures adopted are satisfactory. 

Ardox dye-penetrant and Magnaflux crack tests are also 
conducted during the manufacturing processes. 

The setting-up of a machine for welding a parucular job, and 
the work of each welder, are checked by “coupon” test-pieces, 
which are subjected to a chisel test, micro-etching and examina- 
tion, chemical weld-decay and tensile testing. 

Closely allied to this work is the practice of making a chemical 
analysis of all materials delivered. 

Surface finish has been found to be of very great importance in 
combustion-chamber components. This is not just the surface 
finish of the face of the material, but the radiusing of the sheared 
edges of the metal—particularly of the multitude of air holes in 
flame-tubes. The difference of life is of the order of ten to one, 
since roughness in the edges of these holes forms active sources 
for cracks when the metal expands under heat. 

At Briggs there is a row of Rotofinish barrels for treating such 
parts—and it is surprising how ome can be deceived by the 
apparent simplicity of some processes! The polygonal, perforated 
metal, rubber-lined barrels turning slowly and continuously look 
crude in the extreme—yet the process is, in fact, a very precise 
one. First, the components are mounted on specially-designed 
supports with the barrels, so that they will not be dented or 
distorted. They are then subjected to a 24-hour cycle: twelve 
hours of “grinding” and nine of “polishing”, allowing three hours 
for changing during the cycle. The two periods are each divided 
into four. Taking the grinding as an example, after three hours 
the drum rotation is reversed; then, after six hours, the parts are 
turned through 90 deg on the mounting; finally, at nine hours, 
the rotation is again reversed. A record board shows the part 
number, number off and stage of treatment on each drum, the 
operation of which is controlled by a time switch. 

The grinding is done with granite chips, water and some 
grinding powder. The granite, incidentally, is a pinkish variety 
and is in the form of smooth flat pebbles about half an inch in 





A fragile component for transit, the 15 s.w.g. steel Avon nozzle-box panel. Briggs evolved a reverse-flow deep-d-awing technique to produce 
the recesses without any reduction in material thickness; they are actually first pressed out as bosses in the direction of the conical dishing 


length—not at all unlike those of certain Cornish beaches. Polish- 
ing is done with limestone grit, water and detergent powder. 

In the same shop is the Metco aluminium metallic-wire spray 
booth for treating the Avon 100 series combustion chambers. 

Finished components go into the packing department. Briggs 
are justifiably proud of their packaging and very few parts come 
to harm in transit. Twelve-feet-long jet-pipes and the 3it- 
diameter 15 s.w.g. Avon nozzle-box panel both require careful 
support within their crates. During the writer’s visit he was 
interested to see a Sapphire centre-section ed ready for 
delivery—together with its envelope of X-rays. 

Tooling and Pre-Production. The production activities, as 
one might imagine, are backed up by a very extensive toolroom. 
The components, although mainly thin in gauge (one should 
really say “because they are of thin material’) uire sturdy 
fixtures. The specially large jet-pipes, tail-cones, Armstrong 
Siddeley annular combustion chambers need very rigid bases to 
ensure there is no distortion. Machining fixtures have to be 
built to take the thrust of the machines, even though light cuts 
are the order of the day for the many large-diameter, but thin, 


nges. 

The pre-production department occupies a gallery along one 
side of the main hall. Here are fabricated by hand the proto- 
type components and jobs for which orders do not justify clearing 
space on the main floor. New work is also made here by hand 
and prepared for production. In this connection, the depart- 
ment works out any awkward items and co-operates with the 
drawing office and the toolroom in the preparation of jigs and 
fixtures. Another activity is to work out ways and means of 
introducing modifications into the production programme. 

Overhaul Work. In addition to production work, Briggs have a 
considerable flow of repair and overhaul contracts. These 
embrace not only the British engine components made by the 
company, but also overseas products. One such involved the 
replacement of the head of the Orenda 10 combustion chamber 
by a modified version. Another “outsider” among the — 
was the Wright J65 Sapphire. J.H.S 


A special nine-tool cutter is used to face-up the flange in each hole, after which it is wet-finished on a Lumsden grinder. (Right) Packing 


is @ very important part of the work at Briggs Bodies. 


This jet-pipe is securely strapped to cradles which form part of the base of the 
transport case. The Jotter is a strongly made, re-usable crate. 
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Fairey Flycatcher fleet fighters and Fairey IIIF fleet spotter reconnaissance aircraft were extensively used by F.A.A. flights in the 1920s 
and 1930s. Machines of each type are seen (Flycatchers foremost) aboard the carrier H.M.S. “Glorious” during 1930. 





BELOW SQUADRON STATUS 


An Outline History of R.A.F. and F.A.A. “Flights” 


PART I 


UCH has been written—and much remains to be written 

—of the histories of Royal Air Force squadrons, but little 

or no account has been published of the activities of the 
numbered flights of the R.A.F., which, although generally short- 
lived, have appeared in great profusion, around 400 having been 
formed during the war years. 

These flights appeared as oy Ag 1918; Appendix XXVI to 
The War in the Air lists Flight No. 471 as a single-seat fighter 
unit of the Sth Group, on November 11, 1918, being equipped 
with Sopwith Camels. The use of flight numbers in the 400 
series was evidently intended to avoid confusion with normal 
squadrons, whose numbers at that stage never exceeded 274. 

The series lapsed after the war, but was revived in 1923 on 
the re-organization of the Fleet Air Arm. Flight numbers com- 
mencing at 401 were allocated to fleet fighter units; fleet spotter 
units commenced at 420, fleet spotter reconnaissance units at 440, 
and fleet torpedo bomber units at 460. In addition the coastal 
reconnaissance units were re-organized as flights, with numbers 
commencing at 480. 

The original six fleet fighter flights, numbered 401 to 406 inclu- 
sive, had a varied equipment including Parnall Panthers (with 406 
Flight) and Gloster Mars X/ Nightjar (with 401 Flight); but they 
were soon fitted throughout with Fairey Flycatchers. By 1932 
these flights had increased to nine in number, Nos. 407, 408 and 
409 all receiving Flycatchers initially. But this aircraft was by 
now rapidly becoming obsolete, and deliveries of Hawker Nimrod 
and a replacements had begun. Re-equipment was complete 
by 1934. 

The fleet spotter flights were four in number, Nos. 420, 421 and 
422 being attached to the Home Fleet, and No. 423 to the Medi- 
terranean Fleet. Varied equipment included the Parnall Panther, 
Fairey IIID, Avro Bison and Blackburn Blackburn. These flights 
were disbanded in 1928, and their duties were transferred to the 
fleet spotter reconnaissance flights. The latter were originally 
four in number (440 to 443), but by 1927 had increased to seven, 
and on the disbandment of the fleet spotter flights, to eleven 
—numbered 440 to 450. Basic equipment was the Fairey IIID, 
which was gradually replaced by the Fairey IIIF. Numbers 445, 
446 and 449 Flights received the Fairey IIIF Mk VI (or Seal) 
shortly before disbandment. Numbers 447/450 Flights had no 
IIIDs, as they retained the former fleet spotter equipment 
for some time—447/448 having Bisons, and 449/450 having 
Blackburns. 

The fleet torpedo bomber flights, originally Nos. 460 to 462, 
were equipped with Blackburn Darts, and later Blackburn Ripons. 
Their numbers were increased to seven (460/466) by 1931, and 
Fairey IIIFs were scheduled as replacements, but only 460 Flight 
ey these before the disbandment. 

A further re-organization of the Fleet Air Arm, on April 3, 
1933, led to the abolition of a flights, except for those 
employed on catapult duties with the Fleet (i.e., Nos. 403, 406, 
407, 443, 444 and 447), and to the establishment "of squadrons i in 
the 800 series. The catapult flights were later re-numbered in 
the 700 series, and by 1939 were given full squadron status. 

In addition to the Fleet Air Arm flights, Coastal Area (now 


By R. C. STURTIVANT 


NOTWITHSTANDING its extent, this compilation (necessarily of a 
ist” nature) is stated by the author to be by no means exhaustive. 

It is moet, se nevertheless, that it will throw light on the activities of 
a series of units which, although rarely publicized, have done—and are 
continues to do—extremely valuable work. The table has been pre- 
pared to assist in clarifying the allocations of numbers to squadrons and 
flights of the Royal Flying Corps, Royal Air Force and Royal Navy. 


Coastal Command) had three flights, numbered 480-482. No. 480 
was formed on April 1, 1923, by combining the Naval Co-opera- 
tion Flight and 230 Squadron, at Calshot. Originally equipped 
with F.2A and F.5 flying-boats, this unit received five Super- 
marine Southamptons in 1925, and in a further re-organization in 
January 1929, became 201 Squadron. Similarly, 481 Flight, 
equipped with six Fairey IIIDs, and based at Kalafrana (Malta), 
became 202 Sqn., whilst 482 Flight, with Southamptons at 
Cattewater, became 203 Sqn. 

Thus, the gradual expansion of the Royal Air Force and Fleet 
Air Arm put a temporary halt to the series of numbered flights. 
This was not to last, however, for war brought fresh needs for 
small units which, although operational, did not justify the title 
of squadron at their inception (although events were to demand the 
eventual granting of full squadron status in many instances). 

At home, the R.A.F. Meteorological Flight at Mildenhall was 
redesignated 401 Met. Flight, and the Air Ministry Met. Flight 
at Aldergrove became 402 Met. Flight. Both used Gladiators as 
basic equipment, but other types used to a lesser degree included 
the Hawker Hart, Hawker Hurricane, Bristol Bulldog, Bristol 
Blenheim and Vickers-Supermarine Spitfire. These two units 
made ascents to obtain temperatures, pressures and humidities, 
sorties being given the code-name THUM (Temperature 
HUMidity). 

In the Sudan, 403 Flight operated with Vincents as part of 
254 Wing, being employed on special work in support of the 
Abyssinian patriots against the Italians in the Lake Tana area. 
This designation was later transferred to a new met. flight formed 
at Bircham Newton in November 1940, with three Bristol Blen- 
heims. All three met. flights operated under Coastal Command, 
being later supplemented by Nos. 404 (St. Eval) and 405 (Alder- 
grove), which, with No. 403, obtained meteorological information 
from over the Atlantic. 

Other flights formed in 1940 included 419 (Special Duties) 
Flight equipped with agent-dropping Lysanders, and eventually 
becoming 138 Sqn.; 420 (Night Fighter) Flight, which used 
Bostons for experiments in the use of aerial mines in the inter- 
ception of enemy aircraft, eventually ——— 93 Sqn.; 421 
Fighter Flight which operated Hurricanes and Spitfires (coded 
“LZ”) from Gravesend and West Malling; and 422 (Night Fighter) 
Flight with Hurricanes at Tangmere, and later Ford (this became 
96 Squadron on December 18, 1940). Malta-based 431 General 
Reconnaissance Flight operated ex: from Liga, keeping 
watch on ports in southern Ital n early November 1940 it 
reported the presence of an Teatlen battle fleet at Taranto, and 
as a result of their reconnaissance the highly successful Fleet Air 
Arm torpedo attack of November 11 took place. 

By early 1941 the decision had been made to form, within the 
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R.A.F., squadrons associated with, and having personnel from, 
the Dominions of Australia, Canada and New Zealand. The first 
of these were formed on March 1, 1941, being four Canadian (400, 
401, 402, 403), and one New Zealand (485). The use of squadron 
numbers in the 400 series was decided upon for all Dominion 
squadrons, this being the only sequence not then in use. In 
order to avoid confusion, the flights with 400 series numabers were 
transferred to a new group with 1400 series numbers. In many 
instances this was done simply by adding 1,000 to the previous 
designation. Thus 401/405 Met. Flights became ‘1401/1405 Met. 
Flights. 


Out of Sequence 


Flight numbers were not always issued in strict sequence; 
flights with similar duties were sometimes allocated blocks of 
numbers, provision being made for additional flights to be added 
to the existing blocks. Thus, the met. flights in the original 
sequence (1401/1405) had trebled by 1943, the additional flights 
being numbered between 1406 and 1415. Of these, 1401 remained 
at Mildenhall with Gladiators, until October 1941 when it moved 
to Bircham Newton with one flight of Gladiators and one of 
Hurricanes, the aircraft carrying code “TE.” Spitfire IIAs and 
5s were added later, as daylight bombing and photographic recon- 
naissance rendered new meteorological requirements necessary. 
Early morning flights to the greatest possible height were given 
the code name PRATA. In August 1941 meteorological flights 
into enemy territory were commenced, under the code name 
PAMPA. In a re-organization of met. units in June 1942, 1401 
combined with 1403 to form 521 (Met.) Sqn. In August 1943, a 
new 1401 Met. Flight was formed from the PRATA element of 
521 Sqn. at Manston, in Fighter Command. Equipped with the 
Spitfire 9, and later other marks including 5C and 16 (all coded 
BN), it joined 2nd T.A.F. in January 1945. 

No. 1402 Met. Flight remained at Aldergrove until December 
1944 when it moved to Ballyhalbert. Equipment included Hurri- 
canes, Spitfires, and Gladiators, sonve of the latter still being air- 
worthy in 1945. This unit was engaged on similar activities to 
1401 Flight. No. 1403 Met. Flight continued to use Blenheim IVs 
for a while, but later in 1941 these were replaced by Hudsons. 
Shortly before the re-organization in June 1942, six Venturas were 
received. After the flight’s re-formation at Gibraltar in November 
1942, Hudsons were again allocated, together with some Hampdens 
and Gladiators. This existence, too, was to be of short duration, 
and on September 20, 1943, the unit became 520 Met. Sqn. 

Nos. 1404 Met. Flight (St. Eval) and 1405 Met. Flight, (Alder- 
grove) had Blenheim IVs originally, these being replaced in turn 
by Hudsons and Hampdens. In addition, 1404 Met. Flight had 
a few Venturas and Albemarles in 1943. In August of that year 
these flights became 517 and 518 Met. Squadrons, respectively. 

Nos. 1406 and 1408 Met. Flights were both formed at Wick, in 
18 Group, in August 1941, and were combined on August 15, 1943, 
to form 519 Met. Sqn. No. 1406 Flight used Spitfires and Hudsons, 
whilst 1408 Flight used Hudsons, replaced in November 1942 by 
Hampdens. In Iceland, 1407 Met. Flight, based at Reykjavik, 
used Hudsons, Hampdens and Venturas. 

During 1944, a Mosquito flight of 521 Sqn. was redesignated 
1409 Met. Flight. Using Mosquito Met. 16s (coded “AE”) it 
operated from Oakington on long-range-penetration met. duties 
(PAMPA) for Bomber Command, until June 1945. Other aero- 
dromes used included Brize Norton, Upwood, Wyton and Water- 
beach. From the latter, in 1945, the flight also operated Liberators, 
again coded “AE.” In the Middle East, five flights operated, all 
originally equipped with Gladiators. No. 1411 Met. Flight was 
attached to H.Q., R.A.F. Middle East, and later received some 
Hurricanes; 1412 Met. Flight operated at first with 203,Group, 
but later it, too, was attached to H.Q., R.A.F. Middle East, and 
received Hurricanes. No. 1413 Met. Flight operated in the 
Levant, 1414 Met. Flight in East Africa and 1415 Met. Flight 
in Iraq, 1414 Flight having its Gladiators replaced later by 
Lysanders and Ansons. 


Odd Assortment 


The next batch of flights—Nos. 1421 to 1449—was an assorted 
collection. No. 1421 Fighter Flight was the former 421 Flight 
redesignated. It continued to use “LZ”-coded Spitfire 2A’s from 
Gravesend and Hawkinge, eventually becoming 91 Sqn., with 
a consequent change in code letters to“DL.” No. 1422 Flight was 
used on night fighter duties, operating Havoc 1s from Heston in 
1941/2. No. 1423 Fighter Flight operated around the same period 
in defence of Iceland. It was equipped with ten Hurricane Is and 
three Fairey Battles, which it flew from Kaldadarmes, with a 
detachment based at Reykjavik. No. 1425 Transport Flight oper- 
ated some of the earliest Liberator transports from Lyneham, and 
in October 1942 it became 511 Sqn. No. 1429 Flight was a Czech 
O.T. Flight, whilst 1430 Flight was the new designation of 403 
Flight, flying Vincents in Abyssinia and Eritrea. This designa- 
tion was later transferred to a flying-boat flight formed from 
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209 Sqn. in the Far East, and eventually redesignated 88 Sqn 
In Malta 431 G.R. Flight became 1431 Flight for a few weeks, bu 
soon adopted the title of 69 Sqn., as the arrival of a further batch o 
Marylands enabled it to increase its reconnaissance activities. 

Nos. 1433, 1434 and 1435 Flights all operated in the Middk 
East; 1433 Flight used Lysanders with 207 Group in 1942 an 
1435 Flight had quite a lengthy and interesting history. It wa 
originally formed in the summer of 1942, when a convoy reache 
Malta with R.A.F. personnel and equipment. Aboard H.M.S 
Welshman were some 80 ground-crew tradesmen, the majority o 
whom were banded together as 1435 Flight, and aboard one o 
the aircraft carriers in the convoy was a batch of Spitfire 5Bs 
As these landed they were pounced upon by the pilots of th 
newly formed flight. Aircraft carried their individual letter 
(sometimes chalked on in the heat of battle), and also a sing] 
letter “V” aft of the roundel on both sides of the fuselage 
Operating from Liga, Spitfire 5Cs were later added to the equip 
ment. Around 1943 the flight became known as 1435 Sqn. 
but this was very likely an unofficial title, since squadrons ar 
normally numbered within the 1-699 series. The Spitfires wer 
later converted to fighter-bombers, a 250 lb bomb being carrie 
under each wing in makeshift bomb-racks designed and manu 
factured at the Kalafrana workshops. By the time of the Sicilia: 
invasion the flight had moved to a dirt landing strip at Safi 
and in October 1943 it became a mobile unit with the forces i: 
Italy, based at Grottaglia. Here it returned to a defensive réle 
being responsible, with 126 Sqn., for the daytime air defence o 
the ports of southern Italy, south of Bari. Eventually equippec 
with Spitfire 9s, the unit engaged mainly in the pursuit of photo 
graphic reconnaissance Fwl90s and Mel09Fs, operating fron 
Grottaglia and Brindisi airfields. Around this time the unit 
acquired a crest of a red and white Maltese Cross, and the motto 
“Defy and Destroy.” Moving to Ancona, on the Adriatic, it was 
disbanded in 1945. 


From Autogiros to Austers 

Nos. 1437 and 1438 were strategic reconnaissance flights. No 
1437 S.R. performed photographic reconnaissance duties with the 
Desert Air Force in North Africa, using Baltimores, and as these 
aircraft were unsuitable for the new conditions, it re-equipped 
with Mustangs for the invasion of Sicily. It formed part of 
285 Wing, but soon after the Wing reached Gioia, in Italy, on 
September 23, 1943, it was disbanded, being by then virtually 
superfluous. No. 1438 S.R. Flight operated in the Levant, with 
Blenheims. No. 1441 Flight was based at Abbotsinch in 1942. 
No. 1444 Ferry Training Flight was based at Horsham St. Faith 
at this time, crews being trained on Hudson C.3As, which in some 
cases they flew to join a squadron when training was completed. 
No. 1448 Flight was employed mainly on radar calibration duties; 
formed at Duxford early in 1941, it was equipped with Cierva C.30, 
C.30A and C.40 Autogiros. It later received Auster 1s, and had 
moved to Halton by the time it became 529 Sqn. on June 15, 1943. 
On May 19, 1941, a detachment from 87 Sqn., Colerne, was sent 
to St. Mary’s in the Scilly Isles for defence duties. Equipped with 
six Hurricane 2Bs, it was redesignated 1449 Flight in March 
1942. Anti-shipping radar patrols were conducted from a cliff-top 
field on the island. 

Nos. 1451 to 1460 were allocated to a series of night fighter 
flights equipped with Havocs. No. 1452 Flight was at West 
Malling, 1453 Flight at Wittering, 1456 Flight at High Ercall, 
1457 Flight at Hunsdon, 1458 Flight at Middle Wallop, and 1460 
— at Acklington. No. 1456 Flight became 535 Sqn. in August 


1942. 

1 No. 1464 Met. Flight was stationed in the Middle East in 
1943, being attached to H.Q., R.A.F. Middle East, and equipped 
with Gladiators and Hurricanes. This number is believed to have 
been re-allocated to a flight of Halifax 3s employed on radar duties 
in the Far East in 1945. 

Further assorted flights included 1471 at Old Sarum; 1473 
Flight at Finmere; 1474 Flight equipped with Wellington 1Cs, 
and having the task of detecting the wavelengths of German air 
radar; and 1477 (Norwegian) Flight, which served with 18 Group 
at Woodhaven in 1943, using Catalina flying-boats. The latter unit 
was redesignated No. 333 (Norwegian) Squadron on May 10, 1943. 

A series of bombing and gunnery flights provided practice in 
bomb-aiming and air-to-air firing, this last by means of drogues 
flown behind Defiant target-tugs. No. 1481 B. and G. Flight, 
stationed at Binbrook, had a number of Wellingtons, in addition 
to its Defiants, whilst 1482 B. and G. Flight at Hunsdon, and 
later West Raynham and Great Massingham, used a variety of 
types. Defiants and Blenheims were the basic equipment, but 
Havocs, Venturas, Bostons, Mitchells, Martinets, Lysanders, 
Oxfords and Ansons were also employed. These were mainly 
ex-squadron aircraft, and retained their old code-markings. 
No. 1484 B. and G. Flight at Driffield used Defiants, Battles 
(some of them target-tugs) and Whitleys. No. 1485 B. and G. 
Flight was based at Skellingthorpe. No. 1489 Fighter Gunnery 
Flight at Hutton Cranswick operated in conjunction with 1484 
B. and G. Flight, and flew Master 3s. 

(To be continued) 
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5 February 1957 


SIMULATOR 
TECHNIQUE 


Reviewed in an R.Ae.S. Lecture 


craft behaviour in flight simulators of various kinds were 

discussed in a Royal Aeronautical Society “main” lecture 
ielivered by Mr. W. Makinson and Mr. G. M. Hellings to the 
alton branch of the Society on Thursday of last week. 

The essential purpose of the synthetic trainer, the authors of 
he paper explained, was to copy aircraft behaviour resulting from 
yilot action and external circumstances, and to exhibit this infor- 
nation to the aircrew by reproducing such instrument indications 
ind sensory effects as were normally available in flight. At the 
ame time it had to provide a permanent record of the exercise 
with sufficient accuracy to allow the trainee to be assessed. 

The exact nature of the training requirement governed the 
echnical specification of such trainers. There was, for example, 
he fixed base, relatively inert, procedure-trainer for routine and 
‘mergency drills; the moving-base trainer for normal flight pro- 
edures of a general kind; and the simulator designed to reproduce 
iccurately the appearance and behaviour of specific aircraft. 

It was just before World War 2 that the use of synthetic flying 
rainers was given substantial impetus by the introduction of the 
well-known Link blind-flying trainer in America. U.K. importa- 
ion and servicing of these trainers were taken over by Air Trainers, 
Ltd., who then developed the D-type trainer, based on the original 
Link. These machines were largely vacuum-operated, although 
mechanical, electrical and electronic elements were also employed. 
A “crab” plotting-table recorded ground track. 

The methods of computing flight data were essentially empirical. 
[his approach could still be entirely adequate for procedure 
trainers designed to demonstrate the use of radar and navigational 
iids, in which case the aircraft’s flight characteristics were of 
secondary importance. A typical example of such equipment was 
the Air Trainers A.T.100/500 general-purposes trainer. 

A major improvement in the characteristics of pilot-training 
devices came with automatic computation of aircraft attitude 
relative to airflow, i.e., the use of analogue flight computers as 
distinct from the more empirical mechanisms previously employed. 
The first use of such a device was by Mr. Hellings in 1942 and 
embodied in the Day Landing Trainer then built for the Ministry 
of Aircraft Production. Its purpose was to train ab initio pupils 
to round-out, hold-off and touch-down, and to recover with the 
use of engine in case of a bounce. The trainer made use of a 
binocular periscope sight, containing a silhouette of an aircraft 
windscreen structure, through which was viewed a 1/100th-scale 
model of an airfield on an endless moving belt which was auto- 
matically raised and lowered according to computed height. The 
trainer could simulate height over a wide range of pitch attitudes 
without corresponding steepness of flight-path. Its analogue com- 
puter used basically mechanical multiplying and integrating 
elements, on a principle which was still in use. The authors went 
on to describe these mechanical analogue computing elements in 
some detail; some of the systems are illustrated above. 

Mechanical analogue computers using these techniques had 
shown a threshold sensitivity comparable with that of their elec- 
tronic equivalents, and they were, moreover, simple and easy to 
maintain. They were used in T.C.A.’s Viscount type-trainer. 

Electronic techniques were, however, necessary for the type of 
high-fidelity systems required in many modern flight simulators, 
and such items as feedback amplifiers and the small motor- 
generators driven by them for setting potentiometers and data- 
transmitting elements had been invented subsequent to the intro- 
duction of the earlier analogues. Electronic analogue computers 
usually transmitted information through direct or alternating 
voltage whose value and polarity or phase corresponded to a force, 
moment, velocity or displacement in the system being simulated. 
These electrical signals could readily be added, scaled up or déwn, 
resolved or compounded and ultimately used to operate remote 
electrical instruments or actuators. It was the computer handling 
the six equations of motion of the aircraft which was most exacting 
in its demands on equipment, and it embodied a large number of 
closed and interconnected loops. Assuming that potentiometers 
in the computer system had substantially progressive outputs, the 
main sources of dynamic error leading to sponginess, lost motion 
or “stiction” were usually to be found in the servo units. 

The authors went on to give examples of methods by which 
satisfactory results had been achieved, noting the traditional 
method of integrating a signal voltage with respect to time sug- 
gested by F. C. Williams and the Miller integrator. 


Ses of the methods and equipment used to reproduce air- 











A section of an Air Trainers flight simulator computer showing two 
mechanical multiplier units (left, top and bottom) with a mechanical 
integrator between them. 


Realistic sensory effects were an important feature in many 
simulators. Noise, buffeting and vibration were reproduced and 
control-loading devices were used to provide the forces felt by the 
pilot, even in the most unsophisticated trainers. Problems still 
existed in matching such control-loading mechanisms to increas- 
ingly severe requirements. Suggestion of physical accelerations 
and the presentation of an external scene were still largely in the 
experimental stage, and the authors summarized developments. 

In particular they described a variable torsion-bar loading 
system equipped with an arrangement of levers which allowed 
variation in loading according to a number of variables. 

Any feasible simulation of accelerations involved accurately 
controlled, smooth displacement of a simulator fuselage which 
might weigh over two tons, and this presented very obvious 
difficulties. While g simulation was often considered unnecessary, 
pilots found that they missed its sensations and often asked for 
special adjustment of damping terms and control forces to make 
up for it; g sensations were undoubtedly useful in achieving 
smooth handling and in recognizing abnormalities. Although 
sustained g forces were almost impossible to simulate, the extrac- 
tion of acceleration rates and other terms from the computer should 
allow some attitude system to be devised. 

Visual presentation of the scene outside the cockpit was less 
important, but it was often desirable to simulate such phases as 
visual interception, take-off or landing. Manipulated projection 
of a ciné film would be relatively inexpensive and acceptable 
within limits. A model viewed through a periscope required an 
eye-piece which made the trainer cockpit unrealistic. A preferable 
system was to project a picture of a model or a shadowgraph on to 
a wide screen in front of the cockpit. An episcope device had been 
considered but, in order to achieve visual ranges varying from 30ft 
to 1,000 yd, the entrance pupil of the device would have to be so 
small that insufficient light might remain for final projection. In 
both shadowgraph and episcope techniques it was necessary to 
move the model rather than the viewer, and this was difficult. 

Closed-circuit television had long been recognized as a good 
solution and, since suitable equipment was now available at 
reasonable cost, experiments with it were in progress both in 
Britain and the U.S.A. Freedom of viewing and projection angles 
removed the major disadvantages of direct optical systems. 
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CORRESPONDENCE 


The Editor of Fp a is not necessarily in agreement with the views expressed by correspondents in these columns; 


the names and 


All-jet Training 
-- is reported [Flight, February 1, p. 160] that A.V-M. 
H. R. Graham, A.O.C. No. 23 Group, Flying Training Com- 
mand, has expressed the hope that before he finishes his term as 
A.O.C, the majority of students will be trained entirely on jets. 
He states that it is “a simpler system and puts the students in 
the right frame of mind at the outset.” 

It would be interesting to make comparative assessments of 
the competence of the entirely jet trained pilot and the pilot 
trained in the normal propeller and jet sequence. 

It would be even more interesting to know the additional cost 
in £ s d and fuel of training a pilot entirely on the jet. This, 
I am afraid, would not put the taxpayer in a very happy frame 
of mind. 

Herne Bay, Kent. 


The Re-hatched Wren 


I WAS most delighted to read on p. 114 of the January 25 issue 
of Flight about the English Electric Company’s rebuilt Wren. 
This is the first definite confirmation I have had of my remarks 
in my letter published in Flight, of December 26, 1952. [Our 
correspondent then said he believed the machine still existed, and 
advocated its reinstatement.—Ed.] I shall await with interest 
to see if a modern engine is eventually fitted, though I hardly feel 
it would be a practical proposition. 

It is interesting to speculate at this stage which Wren this is. 
It would seem that this is the third machine built. The prototype 
was built for the Air Minis and carried the serial number 
J6973. This machine had a definite dihedral on the wings. Two 
further machines which were built for the Light Aeroplane Trials 
at Lympne in 1923 differed in having no dihedral. These carried 
the numbers 3 and 4 respectively. No. 3 became G-EBNV on 
the civil register and No. 4 went to the Science Museum. If the 
published photo does show the rebuilt machine [it does—Ed.] 
then it still seems to carry its number “4” to identify it positively. 

The reappearance of the Wren makes one wonder if there are 


FRANK HOLT. 


still other historical treasures to come to light again. It seems 
that one need never give up hope! 
Grimsby, Lincs. P. H. T. GREEN. 


The Industry Answers Criticisms 

WITHOUT wishing to appear “unduly sensitive to criticism” 
I think it only fair to the aircraft industry to attempt to point 

out one or two of the misapprehensions which your anonymous 

correspondent “Technician” expressed in his letter contained 

in your February 1 issue. 

The paper delivered before the Royal Aeronautical Society 
by A. Cdre. Banks contained much good sense and advice, but it 
was also controversial and intended to stimulate debate. I 
cannot recall any particularly sensitive criticism subsequently 
by members of the aircraft industry, but obviously there was 
much with which we didn’t agree. 

Your correspondent’s remarks on exports seem rather con- 
fused and self-contradictory. It is not factual to say that the 
bulk of the business has been gained by one aeroplane. Viscount 
sales have accounted for some £29 million last year, or just over 
one-third of the total figure for complete aircraft and parts— 
excluding engines separately supplied, tyres and instraments— 
or just over a quarter of the total figure of £1044 million. In 
fact, the industry would still have considerably increased its total 
exports if no Viscounts had been sold. The magnificent col- 
laboration between Vickers, Rolls-Royce and (let us not forget) 
B.E.A. certainly gave us the success of the Viscount—but why 
should this render the 1956 export figures “fortuitous”? 

Your correspondent goes on to say that the aircraft which make 
up our export business are based on techniques which have been 
fully understood for many years. Is this so very reprehensible? 
Yet he admits that our gas-turbine airliners—outstanding over- 
seas orders for which, at present, total well over £100 million— 
“have something quite new in the way of airline powerplants.” 
But, he says, none of our “export machines” involved research on 
the scale needed for supersonic aircraft. One is prompted to ask 
what countries are exporting aircraft whose development has 
been based on such research. Then the DC-8 is cited as a type 
which our industry could not have produced with success. What 
of the V.1000, cancelled by the Government? The real reason 
for this lamentable decision was unconnected with this aircraft’s 
technical qualities. ; 

In regard to supersonic aircraft, our American friends were not 


dresses of the writers, not for publication in detail, must in all cases accompany letters. 


handicapped by a complete ban on manned supersonic researc 
flying as imposed on the British industry in 1946. 

“Technician’s” reference to guided weapons, with a sweepin 
generalization that we have grossly under-estimated the effor 
required in their development, is not understood. We have m 
reason to believe that the speed of development in this countr: 
is inferior to that in the U.S.A.; the difference is that we starte< 
later, but this has enabled us to go ahead in certain of our ow: 
lines of investigation. In surveying the industry’s effort, it ca: 
be factually stated that 20 major companies are most activel 
engaged in their development and production, while a furthe 
400 or more component manufacturers are likewise engaged 
It is so easy to be critical of an industry which for securit 
reasons is barred from giving the facts and figures to prove th: 
contrary; but it is significant that Mr. Sandys did not go t 
America with his cap in his hand, according to his own assess 
ment of the position. 

With regard to the “pitifully small” amount spent on research 
I would refer your correspondent to the address given to th 
Royal Aeronautical Society on January 10 by its new president 
who said that the British aircraft industry will be better equippec 
with wind tunnels and test laboratories before the end of thi: 
year than ever before in its history. Well over 60 tunnels are 
now available and more are being built. I feel that the opening 
of the A.R.A. co-operative tunnel last May is indicative of the 
industry’s determination in this field. 

In the military field, the transition period from piloted aero 
planes to guided weapons is drawing near; in the highly com 
petitive civil field, orders for our products are mounting. The 
one is the cause of adjustment and re-orientation within the 
industry, while the other calls for sales and after-sales service 
campaigns of the utmost intensity. Both these courses are being 
actively pursued by the industry, and criticism of a general and 
sweeping nature does not assist this process. 

London, S.W.1. ALEXANDER JOHNSTON, 
Press Officer, Society of British Aircraft Constructors 


Chipmunk Airworthiness 


] 4M a little surprised at W/C. Wenman’s letter [Flight, 
February 1] stating how quickly he has been able to obtain 
Certificates of Airworthiness for his Chipmunks. 

We took delivery of our ex-R.A.F. Chipmunk last August 
and some five months later we are still awaiting parts of the 
modification kit. I do not think ours is an isolated case, and 
many out of the original 60 that were sold must still be grounded 

In conclusion, I would like to express my thanks to W/C 
Wenman for the personal help that he and his club have given 
me with our Chipmunk, and express the hope that we shal! 
eventually get it airworthy. 

Croydon Airport. A. SPROXTON, 
Chief Flying Instructor, Surrey Flying Club 


Your correspondent, Mr. Wenman, may be correct in stating 
that sixteen Chipmunks have been issued with Certificates 
of Airworthiness atter overhaul by Airways Aero Associations, 
but that provides no answer to those of us whose aircraft have 
been waiting idly for several months for modification kits that 
still fail to arrive. 

Several dozen serviceable Chipmunks were sold by Air Minis- 
try more than six months ago, but still they are not flying. Visits 
to the hangars of a few aerodromes in the London area will soon 
substantiate this, and only facts of this sort can reveal the truth 
as it affects those of us fighting in the struggle for aeronautical 


freedom. 
Elstree Aerodrome. Davip F. Ocitvy, 
Chief Instructor, Elstree Flying Club 


HAVE read the letter from Mr. L. W. Wenman in’ the 

February 1 issue of Flight regarding the Cs. of A. on Chip- 
munks. I understand that some 60 of these aircraft have been 
sold by the Air Ministry, and, as far as I can make out, only one 
organization has succeeded in obtaining modification kits without 
any trouble. 

I find the situation even more difficult to understand when I 
hear that the Ministry of Transport and Civil Aviation were 
forced to sell an ex-Service Chipmunk, on which it was intended 
to obtain a C. of A. owing to the delay in delivery of modifica- 
tion kits, and had to buy a serviceable aircraft direct from 


de Havillands. 
Denham Aerodrome. D. C. G. Wricnrt, 


Chief Flying Instructor, Denham Flying Club. 
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CORRESPONDENCE... 


\ Top-dresser by Any Other Name... 

NCE again Mr. Edgar Percival has shown us what can be 
done with limited resources and unlimited resolution by 

gate crashing” the export market—this time with his excellent 

gricultural aircraft, the E.P.9. 

A moot point, perhaps, but cannot we persuade Mr. Percival to 
ive his “rose” a name? ‘The current vogue of the double- 
varrelled give us a pointer—“Seven Seas,” “Twin Pioneer,” for 
xample. 

We could take advantage of the initials “E.P.”—thus, “Export 
*artner” or “English Planter.” For seed-sowing why not the 
Earth Provider”? In view of the solid Commonwealth sales 
he wry thought springs to mind—the “Enterprising Partisan” or 
etter, the “Empire Preference.” 

London, W.8. CuHaRLEs W. CAIN. 


Sapital’s Connies 
REFERENCE my letter on the forthcoming sale of Capital 
Airlines 049 Connie fleet (page 26, January 4 issue), I find 
omitted to mention B.O.A.C.’s former G-AKCE. This particular 
YNonnie was purchased by B.O.A.C. in mid-’47, being an ex- 
).S.A.F. “civilianized” C-69 (Serial No. 42-94550) which, for a 
hort time, bore the registration NC.54212 before it was actually 
sold to the Corporation. 
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G-AKCE was the last and seventh 049 delivered by B.O.A.C. 
to Capital on 25.6.55 at Washington D.C., having left London 
Airport the previous day. 

In conclusion, the American registrations of all seven ex- 
B.O.A.C. 049s in Capital are N.2735A to N.2741A inclusive. 

Nairobi, Kenya. Dennis M. POWELL. 


Loose and Lazy? 


I SEE with regret that the Americanism “know-how” is being 
used not infrequently in your magazine. This word is loose and 
lazy and even jars on the senses. Although it is admittedly shorter 
than “knowledge and ability,” we British should at least try to 
preserve our mother-tongue in as correct a form as possible, and 
to combat with vigour this and other lazy words which are finding 
their way into the British Press. 

Please remember Flight is a British magazine, and therefore 
should be written for the British public first. One would not 
expect any American magazine—technical or otherwise—to use 
words, terms and expressions in its subject-matter which were in 
common usage in Britain and not in the States. 

Connecticut, U.S.A. EDMUND J. WEIss. 

[If a U.S. magazine found a British term which expressed a 
meaning more succinctly than the equivalent American one it 
would, we think, adopt it eagerly. If a language is to live it 
needs constant reinforcement. Words that jar on the senses soon 
die a natural death.—Ed.] 


THE INDUSTRY 


Aeroplastics Reorganization 


APPOINTMENT of a new Board of Directors for Aero- 
plastics, Ltd., a Fairey subsidiary, has been announced. Its 
members are Mr. Geoffrey W. Hall, A.F.R.Ae.S. (chairman); 
Mr. Robert L. Lickley, B.Sc., D.I.C., M.I.Mech.E., F.R.Ae.S.; 
Mr. John C. Macpherson, A.C.A.; and Mr. Alan Vines, 
A.F.R.Ae.S., A.M.L.P.E. 

It is stated that the object of the re-organization is “to develop 
and expand Aeroplastics business by ensuring the closest colla- 
boration with the parent company.” All four new directors are 
also on the parent Board: Mr. Hall is vice-chairman and manag- 
ing director, Mr. Lickley technical director and chief engineer, 
Mr. Macpherson financial director and Mr. Vines production 
director. 

The retiring directors are the chairman and managing director, 
Mr. A. C. Barlow, who has retired owing to ill health; Mr. 
Richard Fairey, who resigned on his appointment as a vice- 
chairman of the parent company; and Col. A. A. Moller, who 
has resigned so that he may devote more time to his other 
activities. Mr. K. A. Mackenzie, assistant secretary, has been 
appointed secretary and commercial manager of the reorganized 
company. 

Aeroplastics, Ltd. (Earl Haig Road, Hillington, Glasgow, 
S.W.2), was formed in 1935 to produce specialized plastic com- 
ponents for the aircraft industry. 


Castrol Changes 


FOLLOWING the departure of Mr. R. S. Luen, who retired 
recently as aviation manager for Castrol products after over 
36years’ service with their makers, C. C. Wakefield and Co., Ltd., 
the appointment is announced of Mr. W. J. Wallace as his 
successor. 

Mr. Wallace has been with the company since 1925 and 
associated with the work of the aviation department almost since 
its inception. Mr. K. D. Torrens becomes assistant manager of 
the department, and Mr. J. A. Hancock, as divisional manager, 
will maintain Mr. Luen’s outside association with the aircraft 
industry. 


Messrs. Wallis, Hancock and—now in retirement—Luen. 





Blackburn Appointment 


OINING Blackburn 

and General Aircraft, 
Ltd., this week-end as 
chief development engi- 
neer of their aircraft 
division is Mr. H. 3 
Hill, A.M.I.Mech.E:, 
A.F.R.Ae.S. 

After war service in 
various R.A.F. Commands 
in Europe and the Middle 
East as an officer of the 
Technical Branch, Mr. 
Hill subsequently held 
appointments with Avro 
and Rolls-Royce before 
entering Government ser- 
vice at the end of 1947. 
He was then engaged for 
some time on engineering 
projects in West Africa, 
and on his return to the Mr. Hill 
United Kingdom in 1951 Sel zig 
was posted to the Directorate of Engine Production, M.o.S. Here 
he was in charge of the section dealing with production expan- 
sion for Rolls-Royce and Armstrong Siddeley engines. His last 
move before joining Blackburns was in October 1954, when he 
was made an assistant director at the Royal Aircraft Establishment, 
Farnborough. 





Instruments on Show 


T Caxton Hall, Westminster, London, from March 25 to 29, 
B and K Laboratories, Ltd., and Allied International Co., 
Ltd., are sponsoring a special show of instruments. More than 
fifty instrument manufacturers—twenty more than at last year’s 
show—will be exhibiting test equipment and apparatus, some of 
which will be demonstrated in typical applications. 
_ Among the exhibits which should be of interest to the aviation 
industry are vibration exciters, tape recorders and vibration- 
analysis equipment. The MB Manufacturing Co. are to show a 
range of vibration exciters which includes a shaker with a vector 
force output of 50,000 lb—few models in this country have been 
available previously with outputs greater than 8,000 lb. MB will 
also show large compensation consoles and drive equipment 
designed to ensure a uniform compensation of the output over 
the entire frequency range. 

From the U.S.A. will come some remarkable tape recorders, 
manufactured by the Ampex Corporation of California. Demon- 
strated in operation will be an airborne vibration recorder claimed 
to be the most advanced of its kind. Up to 28 tracks recorded 
simultaneously in flight can afterwards be amplified as required 
and fed into a vibration exciter; a test flight can thus be simulated 
in the same, or a similar, structure on the ground. [Contd. overleaf 
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Although not yet of direct aeronautical interest, production 
recorders (costing up to £20,000) will be shown by Ampex. 
These, running at a tape speed of 15in/sec, can record TV 
picture signals. No film is required, and the machines have a 
reproduction capacity of up to 4 Mc/s—higher than the usual 
basic tape-recorder audio-frequencies. 

Another firm that will show vibration and acoustic research 
equipment is Bruel and Kjaer. The products of this Danish 
manufacturer are already extensively used in the aircraft industry; 
care has been taken to integrate the equipment so that individual 
items may be set up in a wide variety of ways. The company is 


offering a new beat-frequency oscillator which has an accurate 
and stable output from two cycles per second upwards. 
be readily used as a basic 
exciter. 

Tickets for the show, which will be open until 6.30 p.m. daily, 
are obtainable on request from B and K Laboratories, Ltd., 57 
Union Street, London, S.E.1. 


It can 


control for an MB vibration 





Special aerial equipment was provided by Cossor, manu- 
facturers of the standard R.A.F. T.1509 transmitter being used 
by the British Transantarctic Expedition, to enable long-distance 
circuits with the U.K. to be established. 


* . 7. 


The Lockheed open university scholarship, awarded annually 
by the Lockheed organization and tenable at Emmanuel College, 
Cambridge, for honours study in mechanical sciences, has this 
year been awarded to M. R. Grundy, who is at present at 
Sedbergh School. 


* o * 


To mark the opening of their new factory near London Airport 
—on North Feltham Trading Estate, Faggs Road, North 
Feltham, Middx—the Eutectic Welding Alloys Co., Ltd., recently 
held a reception at which Mr. René D. Wasserman, governing 
director, spoke of the advantages of low-heat-input welding and 
of the new Xyron 2-25 electrode designed for welding cast iron. 


* * * 


Mr. D. W. Rippin, formerly an outside technical representative, 
has been appointed export manager of Belling and Lee, Ltd.; 
Mr. J. E. Bailey, B.Sc., and Mr. R. E. Meldrum have joined the 
staff as technical representatives to manufacturers; and Mr. A. 
Fender becomes technical sales representative to the trade, based 
at Newcastle-upon-Tyne and covering Northumberland, Durham, 
Cumberland and Westmorland. 


. * * 
An agreement under which Amalgamated Wireless (Australasia), 


Ltd., become Australian agents for D. Napier and Son, Ltd., has 
recently been signed by the two companies. It covers Napier 


gas-turbine aero-engines, rocket motors, and all other products 
with aviation applications, but it does not include the “Spraymat” 
anti-ice heating system, for which a separate and broader agree- 
ment is being negotiated. The address of Amalgamated Wireless 
(Australasia), Ltd., in Australia is 47 York Street, Sydney, N.S.W. 
In the U.K. their offices are at 99 Aldwych, London, W.C.2. 
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For Vickers Apprenticeship Training 


‘THE appointment is announced of Mr. E. G. Barber as com 
pany education officer, and Mr. J. W. Jennings as deput 
education officer, to Vickers-Armstrongs (Aircraft), Ltd. M 
Barber (who served as an R.A.F. Education Officer during th 
war) will be responsible for all educational matters and appre: 
tice training throughout the Aircraft Company. Mr. Jenning 
duties will be more pasticularly concerned with training with: 
the Supermarine section. 

There are now some 1,300 apprentices at Vickers-Armstron; 
(Aircraft). Particularly, "attention is being paid to an unde 
graduate apprenticeship scheme, which is intended to be a mai 
source of future technologists, and the company also has 
large engineer apprenticeship system. A new training school w: 
opened a year ago at Weybridge and it is hoped shortly to erec 
a similar establishment at the Supermarine Works at Sout 
Marston. 

The company is also studying the development of trainin 
schemes for more senior staff to assist them in specialized field 
and in preparation to take up administrative responsibility. 





Two export sales appointments, and one in the domesti 
sales division, have been announced by Black and Decker, Ltd 
Mr. Leo Long, formerly regional sales manager for the Londo: 
and eastern region, U.K., is now European sales manager; Mr 
Ken Gahagan, until recently Middle East representative, become 
mid-African representative; and Mr. Bill Downing takes ove: 
the regional sales managership position relinquished by Mr. Long 


W/C. C. H. Williams, por- 
trayed here, has been 
appointed assistant to 
G/C. E. C. Dearth, senior 
Service liaison officer and 
security officer to A. V. 
Roe and Co., Ltd. W/C. 
Williams was previously at 
the Air Ministry and has 
served in both Bomber and 
Coastal Commands. He 
has also spent some years 
in the Middle East. 





A new catalogue has been issued by the Consolidated Pneu 
matic Tool Co., Ltd., 232 Dawes Road, London, S.W.6, covering 
their range of riveting tools and accessories. Aero hammers for 
use on jin to fin Duralumin and in to in steel rivets; the 
351 compression riveter; holders-on and cutters; these are among 
items described in detail, together with full specifications and 
maintenance notes. 

* . * 


* The Solartron Electronic Group, Ltd., have produced an illus- 
trated review of their progress in 1956 which includes a special 
article (“Electronics—the Spearhead of Automation”) by Mr 
Bowman Scott, M.B.E., M.B.A. (Harvard), B.Sc.(Eng.), A.C.G.I 
A.M.LE.E., a director of the Group and also managing director 
of Solartron Electronic Business Machines, Ltd. His treatment 
of the subject is simple, with direct explanations aimed at 
providing a general understanding. 

* . * 

A new fire-extinguisher is being marketed to meet the 
problems associated with fire outbreaks involving metals such 
as sodium and calcium, or magnesium and aluminium in the form 
of powder or swarf. Manufactured by the Pyrene Co., Ltd., 
9 Grosvenor Gardens, London, S.W.1, this new extinguisher 
(Model PDMU 25) is loaded with 25 lb of dry chemical powder 
which is discharged under pressure provided by a CO, cartridge. 
The powder is delivered through an applicator which ensures 
that it is distributed lightly in order to prevent the danger of 
scattering which is often associated with this type of fire. 


IN use during new constructional work at London Airport is this mono- 
rail conveyor system, made by Road Machines (Drayton), Ltd, of West 
Drayton, Middlesex. Powered by a 5 h.p. petrol or diesel engine, each 
truck is stated to be capable of hauling 1’ tons of concrete up a 
1 in 12 gradient. Exports are now being made to 26 countries. 
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CIVIL 


POINTS FROM THE BRANCKER MEMORIAL LECTURE 


‘ AIR transport is at present embroiled in perhaps the most 
controversial issue of the whole 37 years of its existence. 
"his is concerned with the future réles of pure jet and turboprop 
.gines in the propulsion of transport aircraft.” These remarks 
ere among those with which the chairman of B.E.A., Lord 
ouglas of s of Kirtleside, began the fourteenth Brancker Memorial 
ecture. His paper, The Economics of Speed: An Examination 
the Future Roles of fet and Turboprop Transport Aircraft, 
is delivered at the Institute of Transport, London, on the 
ening of February 11.* 
The core of Lord Douglas’ lecture was a comparison of the 
P — costs,” calculated according to B.E.A.’s cost method, of 
thetical jet and turboprop transports. Having established 
a “yo costs, and having adjusted them to actual costs on 
ie basis of Viscount and Comet 1 experience, he then estimated 
e number of aircraft of each form of propulsion which will be 

quired between now and 1970. 

The jet/turboprop controversy was summarized by the lecturer 

follows: “The advocates of the turboprop claim that their 
voured engine will offer substantially lower operating costs. 
these lower costs can be passed on to the public, it is claimed 
vat they will more than justify lower speeds from the point of 
iew of the great majority of the air traffic of the future, which, 
above everything else, will want lower fares. The jet enthusiasts, 
on the other hand, claim that their aeroplanes will be as economic, 
or more so, than the turboprop—and 100 to 150 m.p.h. faster! 
Both claims cannot be true and it behoves the airlines to establish 
the facts themselves before entering into commitments for new 
aircraft costing many millions of pounds.’ 

The nine hypothetical transports used by Lord Douglas for the 
comparison of formula costs covered the three main classes of 
transport—short-, medium- and long-haul. He —_— three 
“comparable” machines for each class: a 575 “. jet, a —e 
m.p.h. turboprop, and a 460 m.p.h. turboprop. ch transpo 
was assumed to accommodate a 25,000 Ib payload (100 we tee 
and to be designed to carry this payload over practical design 
stage’ lengths of 1,000 miles (short haul), 2,500 miles (medium 
haul), and 3,500 miles (long haul). 

The result, at an “average” utilization of 2,250 hours for each 
type, was that the 575 m.p.h. jet had operating costs 3 to 9 per 
cent higher than the 460 m.p.h. turboprop, with an increasing 
economic advantage for the latter as stage length diverged from 
design figure. The disparity in cost between the jet and 375 m.p.h. 
turboprop was even greater—from 10 to 14 per cent higher. 

The lecturer then adjusted these formula costs to actual costs 
likely to be achieved in service, the basis for his adjustment being 
B.E.A.’s operating results with Viscount and B.O.A.C.’s results 
with the Comet 1. His conclusion, which allowed for a settling-in 
period, was that the differential between formula and actual costs 
might be 8 per cent more for jets. Applying this differential to 
his formula costs for the hypothetical transports, and using 
B.E.A.’s factor of 160 per cent for the conversion from direct to 
total costs, Lord Douglas concluded that the difference in cost 
between jet and turboprop would be as shown in Fig. 1 below. 
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* Lord —— S$ paper was the result of t k bya ber of 
individuals. e paid tribute particularly to the work of Mr. Peter 
Brooks, who was mainly responsible for assembling the data, and for 
the help given by Mr. Stephen Wheatcroft, Mr. R. H. Whitby and 
Mr. K. G. Wilkinson in formulating the conclusions. 
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Generalizing, he said that over equivalent ranges the 575 m.p.h. 
jet emerged as 10 to 15 per cent more expensive per seat-mile 
than comparable 375 m.p.h. and 460 m.p.h. turboprops. 

On the question of speed the lecturer concluded that the time 
saved by the jet would not be competitively significant on stages 
of less than about 500 miles. On the “intangibles” which affected 
the argument, he concluded that “they will tend to increase the 
turboprop’s economic advantage over the jet, particularly on the 
shorter hauls.” 

Drawing his conclusions, Lord Douglas suggested that the 
turboprop would have a long innings on the shorter short-haul 
routes where its block-time handicap was small. The turboprop 
should have a useful—but probably shorter—career on long and 
medium hauls, where its lower operating costs might give it a 
useful application in the lower-fare mass-travel market, particu- 
larly if a fare differential were accepted by I.A.T.A. The longer- 
range turboprop’s future might, however, largely depend on 
whether the type succeeded in establishing itself in service before 
the big jets appeared in large numbers. 

Lord Douglas went on to discuss what is, for the manufacturing 
industry at any rate, the most crucial issue of all—the numbers of 
jets and turboprops that will be required between now and 1970. 
This was a further contribution to the many forecasts which have 
been made on this subject, and was real fulfilment of the promise 
implicit in the lecture’s title. We record it in full :— 

“Past experience suggests that although roughly two-thirds of the 
world’s passenger-miles will be generated on the shorter hauls, about 
half this traffic will be carried in medium- and long-range aircraft oper- 
ated on short sectors. Because of this, it is not unreasonable to assume 
that about a third of the total airline passenger-miles will be provided 
by short-haul aircraft, a third by medium-haul, and a third by long- 
haul types. If this division is accepted and the average passenger 
load-factor is assumed to be 65 per cent on all types, the numbers of 
aircraft required can be estimated on the assumption that aircraft 
utilization, service life and wastage remain the same as they were 
during the past ten years. The passenger-miles provided by short-, 
medium- and long-range jet and turboprop aircraft are assumed to be 
divided as follows :— 

“Short-haul aircraft—one-third by jets, two-thirds by turboprops; 
medium-haul aircraft—one-half by jets, one-half by turboprops; long- 
haul aircraft—two-thirds by jets, one-third by turboprops. 

“The numbers of new transport aircraft required by the airlines 
between 1957 and 1970 which result from the above assumptions are 
as follows [see Fig. 2 below]. It has been assumed in the calculations 
that the aircraft in each category will be broadly similar in productive 
capacity to representative types already on order or projects :— 

“Short-haul: jets, 800—turboprops, 2,500; medium-haul: jets, 700 
—turboprops, 800; long-haul: jets, 600—turboprops, 500.” 

It was tantalizing that no basis was given for the divisions 
between jet and turboprop assumed for each range category, 
which is the question to which all the world’s manufacturers are 
seeking the answer. Nevertheless, the conclusions are there, in 
black and white, and they are the conclusions of the werkife 
most experienced operator of turbine aircraft. 

Footnote: It is of interest to compare Lord Douglas’s estimate of 700 
medium jets and 800 medium turboprops (which included orders already 
placed) with the prediction of future capacity made in Flight of 
December 14, “The Hungry Airlines,” Part 2, The Medium-Haul 
Market. We said: “Forward projection of the results of this analysis 
will be found to show that just about 1,500 medium transports, turbo- 
prop as well as jet, will be required between 1960 and 1970 in addition 
to those already ordered.” 
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22 FLIGHT 
Evidence that Convair engineers are really 
getting down to details of their new Model 
880 medium jet is provided by this 17ft-span 
model covered with bronze-bonding to dupli- 
cate the aircraft's electrical properties. It 
houses a transmitter to generate the radio 
test- signals. All aerials are flush, and the 
entire airframe acts as the aerial earth. 
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GOLDEN ARROW AGAIN 


ONVAIR’S medium-jet transport, 
which began life as the Model 22, and 
which was successively known as the 
Skylark, Golden Arrow, and Convair 880, 
is now Officially designated Convair 880 
Golden Arrow—at least so far as T.W.A 
(who have ordered 30) are concerned. 
Whether or not the name Golden Arrow 
will be adopted by Delta, who have pur- 
chased ten, remains to be seen. 

Rumours that the future of the Convair 
project was as uncertain as that of the 
DC-9 and Boeing medium jet (now 
designated 707-020) are dispelled by 
reports from the manufacturer about progress made to date. 

First flight is scheduled for January 30, 1959, and first 
deliveries to T.W.A. are due to take place later that year. Fabrica- 
tion of details will begin next September, with wing and fuselage 
due for mating exactly a year later. The first four aircraft 
will be used in the test programme, and the fifth will be the 
one actually to be delivered first. As previously reported and 
illustrated in Flight, good progress appears to have been made 
in wind tunnel tests and in the construction of mock-ups. Pro- 
duction tools and equipment costing some £700,000 have so far 
been ordered. 

Special emphasis is being placed on interior styling, in keeping 
with the trends noted at Lockheed and Douglas during Flight’s 
recent visit to the West Coast. A firm of industrial designers— 
Harley Earl of Center Line, Michigan—will design the interior 
layouts, and Dorothy Draper Inc. of New York will act as styling 
consultants. “By merging the resources and talents of these two 
organizations,” says Mr. J. G. Zevely, Convair sales director, “we 
believe we will obtain a freshness and originality in treatment 
that will keep the Model 880 contemporary throughout its service 
life—and that means into the mid-1970s.” 

Harley Earl will be responsible for the interior layouts within 
the limits fixed by engineering requirements and they will do the 
design of the chairs, buffet, lounge, lavatories, and windows. The 
Dorothy Draper organization will be responsible for the decora- 
tive theme, and will style the fabrics, select the colours, and 
choose the materials. 

A £2.5m sub-contract for 160 jet-pod units for the 880 has 
been awarded by Convair to Rohr Aircraft of California. This 
firm will design and manufacture the “jet power pack” complete 
around the General Electric CJ805 engine (military J79). 


FRENCH JET ORDERS TO BE REDUCED? 


ig is reported from Paris that U.A.T. and T.A.I. may be 
required by the French Government to modify their dollar 
orders for American jet airliners. This might mean that T.A.I. 
will have only two of the four DC-8s they have ordered and 
U.A.T. only three of their five DC-8s. According to Aviation 
Week, the Air France order for ten 707-320s is likely to stand, 
but the airline’s reported interest in American medium jets may 
have to be reconsidered. The U.S. journal indicates that Air 
France wants to order 14 medium jets from Boeing, Douglas or 
Convair, but that this number may be cut back to eight. 

This is the first intimation that Air France are looking beyond 
the Caravelle—of which they have twelve on order plus an 
option on a similar number—for their medium jet requirements. 


GRUMMAN AND THE SAFARI 


Tr Frye Safari, described in our July 6 issue, has gone up 
in weight and in price, and it is reported also that Grumman 
may undertake to build the aircraft for the Frye Corporation. 
Gross weight is increased from 37,000 Ib to 45,000 Ib, and 
payload is up from 51 to 66 passengers and from 12,000 to 
18,000 Ib in the cargo réle. Price (without engines) has risen 


Here is the original prototype Beaver, CF-FHB, built in 1947 by D.H. 

Canada. It is hard at work with Pacific Western Airlines, operating 

as an amphibian from the landing strips at Comox and Port Hardy into 
inland lakes in British Columbia. 


from £130,000 to £150,000. The possibility that Grumman ma 
build the aircraft depends (an American source reports) upoi 
Jack Frye’s ability to raise £5.35m to cover initial productio 
engineering, tooling, materials and certification flying. 

Orders for the Safari so far reported are Wein Alaska, 3 (fo 
delivery in June 1957); Northern Consolidated, 3 (June 1957 
Cruziero do Sul, 10 (end of 1957); Samoan Airlines, 2 (1958 
Hopes that the contract delivery dates will be met appear to hav: 
diminished: first flight date now looks like being well into 1958 


BRITISH HELICOPTER PLANS 


‘THE news last week that B.E.A. have shelved their helicopter 
plans “until the advent of an economic helicopter” gives 
especial interest to indications that a British private-enterpris 
helicopter operator is interested in starting up scheduled pas 
senger services—possibly with Rotodynes—as was apparent in 
our Public Announcements column last week. 

The Fison-Airwork company has applied in the routine 
manner to the Air Transport Advisory ouncil for a permit to 
operate a scheduled helicopter service for the .carriage of 
passengers, freight and mail between Gatwick and London as 
from July of next year, using Westland S-5ls, S-58s or Fairey 
Rotodynes. The application calls for an intermediate optional 
stop at the South Bank or “other authorized traffic stop in the 
London area” at a frequency of from three to six services daily 
for a period of seven years. This is the first indication that this 
experienced helicopter firm, whose operations are mainly indus 
trial, is including passenger operations in its future plans. 

In the Commons last week the Minister of Transport and 
Civil Aviation was asked by Mr. J. W. Payton (Con., Yeovil 
whether he would make sure that Britain did not lag behind 
in helicopter development or “inhibit development by failing to 
foresee the needs.” Would he not accept that this country, with 


-its great density of population, was eminently suitable for heli 


copter use on a very wide scale? Mr. Harold Watkinson agreed, 
but pointed out that the difficulty was that “the first, or what 
looks like the first, really efficient passenger-carrying helicopter 
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In our issue of January 1] we recorded our first-hand impressions of the Electra 
engineering mock-up at Lockheed, Burbank, seen above. Probably the most 
elaborate device of its kind yet built, it is a complete representation of the pro- 


duction aeroplane in all essential details of structure and equipment. 


Just visible 


alongside is the all-wood interior mock-up which houses the American Airlines 
“living-room” interior, (Right) Seen in action is one of the “tubs” designed for 
quick cargo and baggage loading by means of tracks and rollers. 


is still, I am afraid, some years away.” With regard to possible 
helicopter landing facilities in the London area, the Minister 
said that his department had investigated a number of possi- 
bilities, but that no decision could be taken until more was known 
about the operating characteristics of twin-engined transport 
helicopters now under development, and the extent of the 
demand. 


THE SHORTAGE OF PILOTS 


ON Tuesday of last week the Minister of Transport and Civil 
Aviation met the Air League’s working party gathered by 
Sir George Pirie to discuss the shortage of commercial pilots. 
The party included representatives of B.O.A.C., B.E.A., the 
British Independent Air Transport Association, the British Air 
Line Pilot’s Association, and the Guild of Air Pilots and Air 
Navigators. 

It will be recalled that the Air League has been pressing the 
Government for some three years past to take steps to meet the 
growing need for pilots—the need which has resulted in B.E.A.’s 
recent recruiting activities in New Zealand, Australia and Canada 
—but no results have been forthcoming. 

The new scheme discussed at last week’s meeting (see Flight, 
December 14) was that 100 young men should be awarded 
scholarships for a two- or three-year course of training up to 
commercial pilot and instrument rating standard. The cost, 
which might be between £1,500 and £2,000 per trainee, would 
be borne jointly by the Government, by the prospective pilot or 
his family, and by the prospective employer. 

After the meeeting Mr. F. N. Hillier, chairman of the Air 
League, said: “The Minister gave the deputation a very sym- 
pathetic reception, which he thought might be of value in prin- 
ciple in dealing with a situation which would almost certainly 
arise in about three years’ time. . . . He promised to consult 
the Minister of Education and the Minister of National Service 
and said he would do this as a matter of urgency.” It has been 
estimated that over the next three years British operators will 
need a total of about 250 new pilots. 


FRIENDSHIP ORDERS MOUNT 


OLLOWING the news in last week’s issue that Aerolineas 

Argentinas have ordered from Fairchild ten Friendships comes 
confirmation from Australia that Butler Air Transport have 
decided to buy five aircraft from Fokker. This order was fore- 
cast in our December 21 issue (page 976), when we gave an 
up-to-date list of Friendship purchases. 

Other orders placed since that date are: Australian Govern- 
ment, 1; Aerovias Ecuatorianas (A.R.E.A.), 1; Northern Con- 
solidated (Alaska), 3. The revised order-book is as follows :— 

Fokker-built (starting delivery in October 1958), K.L.M., 2; Aer 
Lingus, 5 (plus option on 3); T.A.A., 6 (plus option on 6); B. K. s. Air 
Transport, 2 (plus option on 4); Dutch Government, 1; “an Italian 
company” (being negotiated through Fiat), 1; Braathens, 3 (plus option 


on 2); Australian Government, 1; Iranian Oil, 2 (plus option on 2); 
Butler Air Transport, 5. 

Fairchild-built (starting delivery two or three months ahead of 
Fokker), West Coast Air Lines, 4 (plus option on 4); Mackey, 2 (plus 
option on 2); Frontier, 2 (plus option on 4); Bonanza, 3 (plus option 
on 3); Piedmont, 12 (plus option on 12); General Tire and Rubber, 1 
(executive); Continental Can Co., 1 (executive); Quebecair, 2 (plus 
option on 2); other U.S. executive versions, 4; Aerovias Ecuatorianas, 1; 
Northern Consolidated (Alaska), 3; Aerolineas Argentinas, 10. 

Total orders placed with each firm are thus: Fokker, 28, and 
Fairchild, 45. 

There is no confirmation as to whether the Northern Con- 
solidated order for three Friendships is in addition to, or in place 
of, the airline’s reported order—previously announced in Flight— 
for three Frye Safaris. The two types might, so far as Northern 
Consolidated are concerned, be regarded as competitive rather 
than complementary, and it seems unlikely that this small Alaskan 
DC-3 operator would buy both types. 

As from today, February 15, Fairchild’s price for the Friend- 
ship will be increased from £195,000 to £210,000. 


BRITAIN’S AIRPORTS 


Te stir caused by the Select Committee’s report on the losses 
incurred by Britain’s Government-owned airports (see our 
January 25 issue) gave special interest to a report just submitted 
to the Manchester City Council on the future of Manchester’s 
municipally-owned international airport. 

Since the airport came under Mancunian management four 
years ago a net loss of about £46,000 has been reduced to about 
£16,000; and the report estimates that by 1962-3 there will be a 
net profit of £13,000. This sum makes allowance for the annual 
charges to meet the cost of extending the main runway from 


The latest Pakistan In- 
ternational Airlines cap- 
tain to be given Super 
Constellation command 
is Captain Moinuddin 
Qureshi, B.Sc. He has 
a total of over 7,100 
hours in his log-book. 
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5,900ft to 7,000ft, and of erecting a modern new terminal build- 
ing. Should it, however, be found necessary to extend the run- 
way further to 10,000ft in 1962, when the big jets will be in full 
operation, a deficit in 1963-4 of up to £52,000 may be expected. 

Some 75 per cent of the cost of the present 7,000ft runway- 
extension-work is being borne by the Ministry, who are 
contributing also to the new terminal building. All the airport’s 
communications and A.T.C. services are provided by the Minis- 
try. It is thus unfair to suggest that Manchester makes no call 
on the national taxpayer; nevertheless this airport appears to be 
moving from the red into the black by careful accounting and by 
tight control of expenditure. 


NEW CHAIRMAN FOR T.A.A. 


| ed is announced that Brigadier Warren d’Arcy McDonald has 
appointed chairman of Trans-Australia Airlines in succes- 
sion > r. C. P. N. Watt, C.B.E., who retired on February 11. 
The new chairman is a businessman with a distinguished 
soldiering record—during the last war he rose from private to 
brigadier in six years. He is also chairman of McDonald Con- 
structions, Ltd. (one of Australia’s largest engineering concerns) 
and on the Commission of the Australian National University. 


RECOMMENDED FOR IMPLEMENTATION 


RESULT of the Caracas meeting last June was the formation 

of an I.C.A.O. “implementation” panel to consider the 
adequacy of existing aerodromes, communications and meteoro- 
logical services. At the completion of their January meeting in 
Paris the panel concluded that (a) services are generally satis- 
factory in most of northern and western Europe; (b) in southern 
Europe and eastern Mediterranean areas, the provision of faci- 
lities is not so complete, and in some countries “special efforts” 
may be necessary; (c) in the European-Mediterranean Region 
ground-to-ground communications require speeding-up—the panel 
have recommended measures to improve communications stations 
and the training of personnel; (d) in the same regions, a more 
complete network of upper-air observation stations is required; 
and (e) a uniformly high standard of personnel training is needed 
for the maintenance and operation of air traffic control and com- 
munications services in Europe. 


GLOWING SIGNS AT L.A.P. 


Att 228 boards marking the 100-odd numbered areas on Lon- 
don Airport’s concrete have been faced with Scotchlite, which 
by night strongly reflects even very weak and diffused light. The 
boards assist both aircraft and radio-equipped vehicles to report 
their positions. Being made of sheet plastic they break easily if 
struck by aircraft, thus minimizing the risk of damage to the lamer 
and they give no radar reflection. Scotchlite is made by the 
Minnesota Mining and Manufacturing Company. 


NEW ANGLES ON 


ILTING is nothing new for Coventry, with its long history 

and chivalric associations. It was there, indeed, that what 

promised to be one of the most famous jousts of medizval 
times—between the Dukes of Hereford and Norfolk—was called 
off at the last minute by Richard II, who exiled both would-be 
combatants. So it was no surprise to learn that Alvis, Ltd., had 
started some 20th century tilting in the Warwickshire countryside 
not far from Coventry. 

Along the western perimeter of the city’s municipal’ airfield at 
Baginton are several small buildings discreet enough in style not 
to rouse the ire of either Mr. R. Furneaux Jordan or the Council 
for the Preservation of Rural England. In them Alvis carry out 
poduction testing of their Leonides and Leonides Major engines. 

Since Alvis are confident that the shaft-driven helicopter has a 
long future; since many of the Leonides Majors are destined for 
Westland Whirlwinds and Bristol twin-rotor machines; and since 
most helicopter power-units are more often than not installed at 
an angle, a test-bed has been built at Baginton in which an engine 
can be tilted through 120 deg, from the horizontal through the 
vertical to 30 deg in the opposite direction. 

Costing about £100,000 and bringing to £4m the total spent 
on this test-site, the new installation is claimed to be the first of 
its kind in the world; and for that reason, as well as because of 
pride in it, Alvis provided an opportunity last week to see the 
apparatus in its first working days after several months of pre- 
acceptance testing. 

The visit provided not only visible proof of tilting but also of 
progress made over twenty years in the design of engine, propeller 
and dynamometer test-beds. Conditions varied from compara- 
tively primitive ones in the oldest installation (which is being 
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BREVITIES 


AT the annual popes gece meeting of the Guild of Air Traffic Cor- 
eld in London on February 9, Mr. Bernard ! 
Collins. MBE. B.E., a mantis as Mester of the Guild. 
* 
Manx Airlines are to “operate this summer coach/air servic: ; 
between Glasgow and Bel st and Glasgow and the Isle of Ma 


An American source gives the ‘scheduled date for the first flig! 
of the DC-8 as March 14, 1958 
i ‘te * 
All Capital Airlines’ 40 daily flights out of New York w 
henceforth be operated wen Viasoumte. 
* 
Allegheny and Mohawk Airlines, U.S. local service carriers, a: 
reported to be considering a mnengee. 
= 
Bristol’s new airport at Saline Bottom will be opened by th 
Duchess of Kent in aout. 
7 * 
V.O.R. is to be installed at Ratmalana Airport, Ceylon, by th 
United States Government. 
* * * 
T.W.A. has announced a new contract to give its pilots more 
pay, increased exponen | and anger holidays. 


Ferry Airports, Lid. a wholly ‘aia ‘subsidiary of British 
Aviation Services, is to be renamed British Aviation Services 
(Engineering), Ltd. The company is based at Blackbushe. 


B.E.A. and J.A.T. pees ne an agreement under which B.E.A 
will operate a once-weekly Viscount service between London and 
Belgrade in June. 

. * 

Lufthansa have aie three more Metropolitans, bringing their 
Convair 440 fleet to a total of nine, and—as expected—have 
increased their Viscount order from seven to nine. 

* a 

The A.R.B. has rg. the following Notices: January 1: No. 4, 
issue 20; February tents, issue 19; No. 1, issue 4; No. 7, 
issue 20; and No. 1 io, issue 8. 

* * * 

Aer Lingus will extend their services to Dusseldorf, Frankfurt, 
Zurich and Rome this year. The new services will increase their 
route mileage from 4, = miles 5,853. 

* 

United are to apply to am A.B. ‘ie a 6 per cent fare increase on 
their domestic and Hawaiian routes. Capital will ask for a similar 
increase and for an additional “terminal factor” increase of a 
dollar per ticket. 


ENGINE TESTING 


modernized) to near-luxurious in the latest; for Alvis, with the 
co-operation of Heenan and Froude, Ltd., the Worcester engineers, 
and twenty years’ joint experience to guide them, have erected 
a test-bed which has all possible mod con. 

Basically, the equipment consists of a fabricated steel framework 
in the form of two intersecting cylinders, each about 8ft in diameter 
and situated at right angles. The dynarnometer (a Froude Hydraulic 
DPYR. 645 special, capable of absorbing and measuring power up 
to 1,000 b.h.p.) and the engine under test are mounted at opposit: 
ends of one of the cylinders and coupled together by a transmission 

aft. 

The other cylinder is positioned horizontally, with its axis in 
the transverse plane, and at each end has a bearing track round 
the circumference, the drum assembly resting on rollers carried 
on supporting frameworks at either side of the engine room. A 
circular toothed rack is fixed to one end and engaged by a pinion, 
driven through reduction gears by an electric motor. This central 
part of the test-house mechanism, carrying the engine and the 
dynamometer which absorbs its power, can be rotated through 
the 120 deg range already mentioned and fixed at any angle. 

An engine due for test is brought in with the propeller shaft 
vertical and bolted into a tubular mounting frame, then wheeled 
on to a pneumatically operated elevator beneath the drum and 
positioned so that the transmission shaft is vertical to the dyna- 
mometer. The elevator raises the engine until the frame can be 
connected to four steel-wire ropes suspended from the drum. The 
ropes are raised by a hand-winch and, when close enough, the 
engine is connected to the cardan shaft on the end of the 
dynamometer transmission shaft. 

For starting and running-in there is a 100 h.p. electric motor, 
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driving through a No. 5 Heenan-Dynamatic controlled-slip 
coupling which provides variable running-in speed. It is mounted 
on the floor of a room over the control-room and connects with 
the engine/dynamometer transmission shaft through bevel gears 
and a dog clutch, which is automatically disengaged when the 
engine fires and over-runs the starting-gear s 

Cooling for an engine under test is provided by a centrifugal 
fan capable of moving air at 25,000 cu ft/min against a pressure 
equal to 214in water-gauge (equivalent to 200 m.p.h.). It is driven 
by a 140 h.p. electric motor through a No. 6 Heenan-Dynamatic 
controlled-slip coupling which is used to vary the speed (and 
therefore the performance) of the fan, which is floor-mounted on 
the opposite side of the tilting drum to the starting gear. Air 
ducted into the drum is guided to the engine by deflector plates. 
When the air has passed over the engine it is drawn out by an 
axial-flow fan in the exhaust tunnel, rated to handle 48,000 cu ft 
of air per min against 2.45in/w.g. (70 m.p.h.) and driven by a 
30 h.p. electric motor coupled to a No. 4 Heenan-Dynamatic 
controlled-slip coupling. 

The test-bed is operated from a control room situated at first- 
floor level and supported by two steel frameworks, one for each 
side of the engine-room, which are cased in concrete, forming 
separate structures within the building and isolated from it by 
means of anti-vibration joints. Care has been taken in the design 
of the building (architects for which are W. S. Hattrell and 
Partners) to ensure that any vibrations resulting from tests shall 
be isolated from the main structure. Sound-absorbent linings on 
the ceiling and walls of the engine-room reduce testing noise inside 
the building, and the air intake and exhaust tunnels are fitted with 
splitter = to allow only a low level of sound to emerge. 
While a Leonides Major was being run at 1,800 r.p.m. during last 
week’s visit the testers were able to talk in quiet conversational 
tones, due not only to the precautions already mentioned but 
also to the provision of an additional suspended ceiling of Acousti- 
Celotextiles in the control-room, which has its own separate walls 
and ceiling. (The sound-proofing consultants were Detuners, Ltd.). 

A large observation window, triple-glazed with armour-plate 
glass and provided with desiccators to prevent moisture condensa- 
tion, gives the testers an excellent downward-looking view of the 
engine they are assessing. 

Instrumentation includes Negretti and Zambra dial gauges for 
pressure and temperature measurements, and Hobson mercury 
manometers for indicating engine boost, induction and super- 
charge pressures. The instrument indicating test-bed angle has 
been specially designed. Dynamometer and engine speeds are 


Ready for assessment, a Leonides Major is tilted to the required angle 
by the new Alvis test equipment, built to a Heenan and Froude design. 



























Three Alvis executives in the control room of the new installation at 

Baginton. From left to right, Mr. A. Goodwin (test superintendent), 

Mr. D. A. Hobbins (test plant engineer) and Mr. A. F. Varney (chief 
engineer of the Alvis aero division). 


recorded by electrical tachometers, and individual cylinder-head 
temperatures by a multi-point Industrial pyrometer in conjunc- 
tion with Sangamo-Western thermocouples. There are also instru- 
ments for the electric starter and generator and the hydraulic 
and vacuum pumps. 

Quadrant levers on the operating console are connected by push- 
pull rods and twist-shafts to the engine controls, with electro- 
magnetic clutches interposed at suitable points so that when the 
test-bed angle is altered control settings are not disturbed. 

Induction air for the engine under test is drawn from outside the 
building by a Vokes filter unit. A remotely operated valve is fitted 
into the ducting so that altitude conditions can be simulated; a 
heater is provided for tropical tests; and a booster fan is available 
for maintaining standard s.1. conditions when barometric pressure 
is low. The dynamometer water is re-circulated via a P.65 Heenan 
water-cooler, make-up water being passed through a water-softener. 

Engine lubricating oil is supplied from a system located in the 
control-room, enclosed within a sheet-steel cabinet. The main 
system has a heating and measuring tank, a rate-of-flow tank and 

a replenishment tank, together with a Serck oil cooler and set of 
filters, including both Purolator and Phillips magnetic types. There 
is also a booster pump, and valves which can be set to divert oil 
from the main line round the system for initial temperature 
stabilization. 

Both heater and replenishment tanks are fitted with thermo- 
statically controlled electric immersion heaters; and as the tem- 
perature of oil supplied to the engine has to be maintained within 
fine limits, the water supply valve to the cooler is operated by a 
handwheel on the control console. Oil consumption and rate-of- 
flow are recorded by a Hobson telegauge fitted to the measur- 
ing tank. 

Three different grades of petrol are supplied to the test-bed, 


from pressurized ring-mains installed in an underground service- 
duct, each main being tapped beneath the fuel cubicle and ter- 
minating at a selection valve, whence the selected grade is passed 
through the metering equipment. This petrol system—in com- 
pliance with safety regulations—is isolated from the rest of the 
equipment, housed in a brick-built compartment in a corner of 
the control-room. The observation window for viewing the flow- 
meters is of heat-resisting glass, and valves associated with the 
fuel system can be remotely operated through a steel bulkhead 
by extension spindles. 


There are special arrangements for the extraction of petrol 


fumes, and elaborate fire precautions. The test cell and petrol 
cubicle have an installation consisting of a number of CO, 
cylinders, piped to strategically placed discharge nozzles, the 
system being under manual control from pull-boxes situated in 
the rooms and on the control console. In case of fire, a pressure- 
switch, operated from the gas discharge pipe, automatically cuts 
the engine ignition, stops the plant and sounds an alarm bell. 


In a brief speech of welcome to last week’s visitors, the first 


“outsiders” to see the plant in operation, Mr. J. J. Parkes, chair- 
man and managing director of Alvis, Ltd., underlined the com- 
pany’s faith in shaft-driven helicopters as good reason for invest- 
ment in a new test-bed. Mr. F. J. Fielding, managing director of 
Heenan and Froude, Ltd., said he believed it was probably a 
unique installation. 


inly, on these assumptions, an excellent job of design and 


construction has been done at Baginton; and the architects have 
shown that modern test equipment can be housed in buildings 
which do not disgrace the surrounding Warwickshire countryside. 
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Wahn Transfer 


ON July 1 the airfield at Wahn, outside 
Cologne and about 15 miles from 
Bonn, is to be handed over by the R.A.F. 
for German civilian use. At present Wahn 
is a NATO base for British and Belgian 
fighter aircraft; it is also the German civil 
airport serving Cologne and Bonn. For 
some years the Federal Government has 
been anxious to secure exclusive use of 
Wahn on the ground that the Federal 
capital should have its own airfield. 


F E.A.F. Transport in 1956 


NEW records were again set in 1956 bv 
the transport squadrons of F.E.A.F. 
operating over Malaya. For the F.E.A.F. 
Transport Wing, Nos. 48, 52 and 110 
Sqns. (Valettas) and No. 41 Sqn., 
R.N.Z.A.F. (Bristol Freighters), carried 
some 2,630 tons and dropped nearly 97 
million leaflets. 

No. 155 Sqn. (Whirlwinds); No. 194 
Sqn. (Sycamores) and No. 267 Sqn. 
(Pioneers, Pembrokes and other types) 
carried respectively 17,112; 173 and 4,164 
troops and evacuated respectively 141, 386 
and 123 casualties. ere were 6,677 
other passengers, of whom 3,753 were 
carried by No. 267 Sqn.; and 55 tracker 
dogs were flown to their duty stations. Of 
10,356,320 lb of freight carried by these 
three squadrons, No. 267 Sqn. handled 
just over 10,000,000 Ib. During the year 
No. 194 Sqn. carried its 1,600th casualty 
since being reformed with helicopters four 
years ago. 


Air Secretary 

ITH responsibility for matters affect- 

ing officers’ careers, appointments and 
personal affairs, Air Marshal D. H. F. 
Barnett has been appointed to the newly 
created post of Air Secretary at the Air 
Ministry. The new department is designed 
to improve the planning of officers’ careers; 
and postings of squadron leaders and above 
will now be made by appointments boards 
rather than small Air Ministry sections. 
All officers will have direct access to the 
department. 


German R.C.A.F. Training 


WELVE German Air Force pilots, the 

vanguard of some 360 officers and 
N.C.O.s who are to be trained as pilots 
by the R.C.AF., arrived in Canada 
recently to begin their courses. This first 
group consists of pilots who are either 
partially trained or have been off flying for 
some time. They will fly Chipmunks and 
Harvards before going on to T-33s. On 
return to Germany they are to join an 
operational training unit equipped with 
Canadair-built Sabres. 


St. Clement Danes Organ 


‘THE £25,000 target figure set by the 
U.S.A.F. for their contribution towards 
the provision of an organ for the recon- 
structed St. Clement Danes church in 
London has now been oversubscribed by 
£1,000. The organ is to be a memorial 
to American aircrews who were killed in 
Europe during World War 2. 


R.O.C, Recruiting 


DURING the last quarter of last year 
900 men and women volunteered for 
service in the Royal Observer Corps, com- 
pared with 650 in the preceding quarter. 
Training in the task of monitoring and 
reporting fall-out from atomic clouds will 
continue this year, and new instruments 
such as radiac survey meters are now in 
routine training use. Spotting of low- 
flying and other aircraft continues. 


SERVICE 


FLIGHT, 15 February 19°7 


AVIATION 


Royal Air Force and Fleet Air Arm News 


A.V-M. Lywood 
THE Air Council and R.A.F. were repre- 
sented by Air Marshal R. G. Hart, 
Controller of Engineering and Equipment, 
when the funeral of the late A.V-M. 
0. G. W. G. Lywood, C.B., C.B.E., was 
held at All Saints Church, Upper Clatford, 
near Andover, Hants, on February 7. 
A.V-M. Lywood, who died at his home 
at Woodlands, near Sevenoaks, Kent, on 
February 3, had had a brilliant Service 
career and had also made some outstand- 
ing contributions to the British telecom- 
munications industry. In World War I, 
when attached to the R.F.C., he became 
officer in charge of the B.E.F’s first wire- 
less telegraphy signals unit, which success- 
fully monitored enemy messages. During 
the Battle of Britain, A.V-M. Lywood 
played a leading part in the decision to 
equip Fighter Command with V.H.F. 
radio. From 1942 until his retirement 
from the R.A.F. in 1946 he was A.O.C. 
No. 26 Group. 


Trinidad Link 
At a recent meeting of the Trinidad 
and Tobago branch of the R.A-F. 
Association it was decided to “establish 
a link” with No. 74 (Trinidad) Sqn., 
R.A.F. The secretary, Mr. Robin Lording, 
in making the proposal, said he had read 
a report that Princess Margaret visited 
No. 74 Sqn. recently; but the Royal visit 
had received very little publicity in 
Trinidad and he doubted if many people 
in the island realized that a famous R.A.F. 
fighter squadron bore its name. 


Navy Win at Twickenham 


N the first of the inter-Services matches 

at Twickenham this season, the Navy 
were fortunate (not lucky) to win by a 
narrow 8-6 margin last Saturday. The 
game was open and very entertaining. 

For most of the first half and a part of the 
second the R.A.F. were dominant but 
they wasted chances, did not finish move- 
ments strongly and thus built up a lead 
of only three points—a try in the corner 
by J. Challinor, the left wing—to nil. 

B. Richards, the stand-off, was particu- 
larly good, both kicking, eluding Navy 
defences and making openings; he was 
much helped by the consistent long passes 
from L. Karseras. K. Richards at centre and 
D. Rutherford the full back were also 
prominent. M., Smith for the R.A.F. 
was everywhere, here with his forwards, 
there giving a helping hand to the backs. 
The R.A.F. were not very happy in the set 
scrums, losing most of them and having 
several penalties awarded against them. 

After a hour’s play, when the R.A.F. 
were getting a little careless and had 
muddled several passes outside, the charac- 
ter of the game was suddenly transformed. 

. N. D. Davidson, the Navy stand-off, 
intercepted an R.A.F. movement and raced 
for the line, 75 yards away. He was chased 
and slapped down by J. Simons, who was 
very fast; but the two slid over the line 
and the try was scored. H. J. Mainwaring, 
who played very surely at full back, con- 
verted. Now at 5—3 in the Navy’ s favour 
a real battle ensued. New life in the dark 
blues, and a still energetic but slightly less 
steady R.A.F. team, led to rushes and 
counter-rushes,. usually neutralized by 
good defensive touch-finding. 

J. W. Clements was the next to score for 


the Navy when he picked up and div d 
over from a scrum near the line. The ki « 
failed, so the score was 8—3 to the Nay ». 

With only about ten minutes left ths 
set the R.A.F. a difficult task against su 
revitalized opposition. A penalty w 
kicked by K. Richardson soon gave the 
three of the points needed, but they did n 
again look like taking the lead. Thus t e 
Navy won by a goal and a try (8 pts) tot e 
R.A.F.’s try and penalty goal (6 pts). 

Since 1946 the R.A.F. have now w 
five matches and the Royal Navy for, 
while three have been drawn. 

R.A.F.—D. Rutherford; M. Sullivan, |. 
Simons, K. Richards, J. Challinor; B. Richar< 
L. Karseras; G. P. Vaughan (capt.), H. Pug», 
D. J. Dodd, D. Neate, P Yarrantc 
R. Dufty, A. D. Bain, M. Smith. 

Royal Navy.—H. J. Mainwaring; J. ». 
Glasson, B. J. Jones, S. R. C. Bemrose, R. F. |’. 
Carne; J. N. G. Davidson, J. A. T. Rodi; 
I. J. Jenkins, G. P. Thomas, R. Titchen, D. 
Wilkins (capt.), W. L. Copley, F. A. G. Prosser, 
F. T. C. Jones, J. W. Clements. 


Senior Appointments 


T is announced that A.V-M. J. N. T. 

Stevenson is to be A.C.A.S. (Policy) at 
Air Ministry with effect from March 7 
A.V-M. L. W. C. Bower is to become 
S.A.S.0., M.E.A.F., in March. 


Lee-on-Solent Merger 


N March 15 the R.N. Barracks and the 

R.N. Air Station Lee-on-Solent will 
be amalgamated under the command of 
a captain. Named H.M.S. Daedalus, the 
combined establishment will continue as 
the depot for the Fleet Air Arm. 


No. 803 Sqn. Reformed 

AFIE® recommissioning on January 14, 
No. 803 Sqn., F.A.A., is now working 

up with Sea Hawk FGA.6s at Lossiemouth. 


R.A.F. Regt. Command 
FRROM February 12, A.V-M. J. L. F. 
Fuller-Good is appointed Command- 
ant-General of the R.A.F. Regiment and 
Inspector of Ground Combat Training. 
A.V-M. Fuller-Good was most recently 
A.O.C. No. 22 Group and, before that, 
Director of Personal Services. He entered 
Cranwell in 1921 and served with Nos. 11, 
18 and 66 Sqns. at home and with Nos. 12, 
27 and 203 Sone, overseas. During World 
War 2 he at various periods commanded 
two fighter O.C.U.s, R.A.F, Debden and 
No. 293 Fighter Wing defending Calcutta 


No. 194 Sqn. Reunion 


HE seventh reunion dinner of No. 194 

Sqn. is to be held at the Eccleston Hotel, 
London, on March 9. Both the squadron’ 
past Dakota days and its present helicopte 
activities are expected to be representec 
Tickets (price 18s 6d) from Do 
an 63 Burnt Ash Hill, Lee, Lo: 

.E.12. 


No. 600 Sqn. Church Parade 


‘THE date for the standing-down of No 
600 (City of London) Squadron is Sun 
day, March 10. A church parade will b« 
held at the Priory Church of St. Bartholo- 
mew the Great, Smithfield, at 1530 hr or 
that day, when the standard will be laid up 
Former members wishing to be present ar« 
invited to apply for tickets by March 1 tc 
R. J. Coombs, 39 Cambridge Mansions 
Cambridge Road, London, S.W.11. 








